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Taxon Name:

Common Name:
Family:

Order:

Counties and Ztates

Where Located: |

Current Internatiocnal

Status:

Current Federal Status:

STATUS SUMMARY

Antil

Ccapra amer icana sonoriensis

(Goldman)

Sonoran nronghorn antclope

Antilocapridac

Artiodactyla

Yuma, Pima, and Maricopa Counties,
Arizona

Sonora, Mexico

Code of Federal Regulations.

Title 50, Chapter 1 USFWS Subpart C
§ 23.23, Appendix 1, October 1, 1984,
p235, listed 7~1-75,

USFWS Endangered & Threatened
wildlife & Plants, July 27, 1983,
page 8. 50CFR 17.11 & 17.12.

Endangered, listed March 11, 1967.
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I. INTRODUCTION

Pronghorn antelope (Antilocapra americana; are found only in

North America, with five subspecies cﬁrfdﬂéiy fégbgnizéd:

Antilocapra americana americana, A. a. mexicana, A. a. oregona,

A. a. peninsularis, and A. a. gonoriensis. The latuer subspecies

is found in the Sonoran desert of southwestern Arizona and
wesiern Sonord, Mexico. bue in part to 1its geographical
isolation in one of the harshest environments in the United
States and Mexico, little is known about the smallest of the
North American pronghorn. A few notes and results of several
surveys have appecared in the literature over the last 60 years.
Two studies Qeie‘ conducted by the Arizona Game and Tigh
Department. one in 1968 (Carr 1969) and one in 1980 (AGFD
1981). Both studies concluded that more extensive fieldwork was

necessary éér'téxanomic\clarification and to provide data for
management. of Sbnoran pronghorn. ” '
Pour participants funded this current study - Lhe U.8. Fisgh
and Wildlife SQrﬁice (USFwWS), Arizona Game and Fish Department
(AGFD), Shikar Bafari, and the U.S. Department of Defense (Ai§
Force). Field data were collected by AGFD employees, with

occasional assiztance' from pérsonnel ©of the Cabeza Prieta

National Wildiifé‘Refuge (CPNWR) and Organ Pipe Cactus National

" Monument (OPCNM).  This report covers the period from October

1983 Lo October 1985.



A. . Rlassification

An adult doe Sonoran pronghorn was collected by
Vernon Bailey and VFrederick Winthrop on December 11, 1932
approximately 64 km north of the Costa Rica ranch, on the notth
slde of the Rio de Bonora and southwest of Hermosillo, Sonora,
Mexico (Goldman 1945). It was placed in the U.S. Biological
Survey collection (original $#11291). E.A. Goldman (1945) named

and described the specimen as Antilocapra americana sonoriensis,

a previously undescribed race of pronghorn from the desert region
of central western Sonora. At the time, he also examined a
specimen of a doe from Fort Buchanan (now Crittenden), Santa Cruz
County, hrizona, and tefetﬁed to it as A. a. sonoriensis. This

specimen is now Dbelieved to be an Intermediate between

sonoriensis and mexicana, exhibiting cranial featureé of b;th
SubspQCIesngParaQXSO and - Nowak 1971).‘ Until 1969, these were the
only speciméﬁgfxgported in the lLiterature.

On Fébtuﬁfi.i, 1969, four buck Sonoran pronghorn (one‘édult,
three juvehilﬂf Qere killed illegally near Caborca, Mexico, and
smuggled to Tucgson for mounting. The four skulls, minus skins,

were seized by U.S. Game Management Agénts of the USFWS and

_deposited .in. the National Museum of Natural History (U.S.N.M.

$347452-347455), The skulls show similarities to the holotype
for gsonoriensaig and exhibit differences from the other four
subspecies (as does the holotype), lending support to the

continued reccgnition of sonoriengis as a valid subspecics of

Antilocapra americana. Between 1970 and 1975, three other



specimens were found within the Sonoran pronghorn range (AGFD
1981). On June 24, 1970, a dead buck fawn was removed from the
Wellton-Mohawk Canal south of Interstate 8; on July 10, 1972, the
carcass of an adult buck was féund along Ajo Mountain Drive (east
of Highway 85) and, in September 1975, an adult doe was hit by an
automobile and killed on Highway 2, 8 km west of Sonoyta,
Mexico. There is no mention in the literature of any comparative
data on these épecimens, although the roéd~kill doe is in the
University of Arizona mammal collection. Turee collared Sonoran
pronghorn "(one buck, two does) were lost to various causes during
the present study and have been submitted to the USFWS Museum of

Natural History for taxonomic classification.

B. Taxonomic Description

L
R

A. a. sonoriensis differs from the other four subspecies in

size, color fﬁnd cranial structure (Paradiso and Nowak 1971).
Sonoran érongh§in are somewhat smaller and paler, and the cranium -
is distinctive from the other subspecies. Molar teeth are
shorter and narrower, the rostrum is more slender and the
mastoidal breadth and greatest width at the posterior border of
structurqdu The frontal depression is less pronnunced and the
auditory.bullae are smaller, flatter and project less below the
level of the basioccipital. The premaxilla are less extended

posteriorly aleng the median line. -~ In all but three of 54

mexicana, americana, and peninsularis skulls examined by Paradiso



and Nowak '(1971), depréésion of the palate poétérior to the
palatine fofﬁmine is bordered on both sides by a high and shafp
ridge that extends from the anterior cdge of the alveolous of the
first premolar to the anterior tip of the maxilla. This ridge is
lacking in the Sonoran pronghorn skulls, except in the region
immediately -anterior to the alveolus of the first premolar, A
compatison of £hé four subspecies skull measurements are found in
Table 1.

The skui@ description for sonoriensis (Goldman 1945) was
based on the type specimen collected in Sonora, Mexico. "The doe
skull ‘collécted from Crittenden, Arizona, seems to be
intermediute between sonoricnsis and mexicana in some
characterigtice (Paradiso and Nowak 1971). The mastoidal region
is naxrow; £ﬂé frontal depression is poorly developed and the
bullae af; "small, all characteristic of gonoriensis, yet the
...... is b:oag across the orbits and Lhe molar teebtu are lazge;
as found{in'ﬁhc mexicana subspecies. The three juvenile buck
skulls fioh{daﬁorca are narrower than skulls of comparative age
from thé other four subspecies, and differ in the same
characteristias as the adult buck from Caborea.

Based on the six skulls (two does [1945] and four bucks

[1969]), gunoriensis was thought to be more distinctive from the

other four subspecies than they were from each other (Paradiso
and Nowak 197%). However, in the 1981 special report by the
Arizona Game and Fish Department, recognition of the subspecies
designation ofjsonoriensls is questioned. The authors examined

the four buck. skulls and concluded that the medsurements (as well



Table 1. Cranial measurements of four subspecies of

Antilocapra americana., Mean is
followsd by range (in parcnthesis); N = number In sample; oD = standard
deviation. ¥From Paradiso and Nowak 1971. o :

Males Females
Subspeciecs Mean(range) ] Sh Mean(range) N 5D
(rm) (rmm)
. Greatest length
A. a. sonoriensis 281.0 250.8, ~m~e
A. a. americana 284,2(278.3-197.0) 13 4.68 281.1(268.3-294.0) 6  8.37
A, a. mexicana © 276.0,294.0 274.0(268.4-289.0) 5 7.96
A. a. peninsularis 285.1(274.0-298.0) 7 6.64 270.3(261.0~288.0) 6 9.05
Basilar length
A, a, sonoriensis 2u3.2 219, 3y wmmeme
A. a, americann 248,8(2u3.0-257.9) 12 W15 2U46.6(238,5-257.8) 6 6.48
A. a. mex{tans 236.4,254.2 . 239.2(232.1=250.4) 5 6.61
A. a. peninsularis  247.2(238.0-260.1) 7 6.26 238.2(231.5-250.5) 6 6.55
T Oceipitonasal length
A. a. sonoriensis 221.8 192.0,208.3
A. a. amerleana 224,0(215,2-237.5) 13 6.62 221,9(209.9-232.2) 5 8.21
A. a. mexicana - 220.5,234.2 215.7(207.8-221.2) 6 6.64
A. a. peninsdlaris . 220.9(213.1-235.3) 7 1.54 211.4€199,5-230.5) 6 9.67
G T Length of maxillary toothrou
A. a. sonoriensis 72.0 67.0,68.1
A. a. americsna ~ 73.1(67.0-80.4) 15 2.77 72.1(68.8~75.0) T 1.9
A. a. mexicana 72.1,71.7,68.7 170.2(67.7-72.2) 6 1.41
A. a. peninsularis 73.6(70.8«80.0) 7 2.98 70.0(65.5=73,0) 6 2.67
I Alveolar length of M3
A, a. sonoriensis, 16.6 15.5,18.3
A, a, ameriosng . 18.6(16,U4=22,0) 15 1.67 20,1(16.6-23,5) 7 2.27
A. a. mexicana ' ° . 17.8,19.3,19.5 17.6(16,0-19.3) 6 1.484
A. a. peninsularis- 18.3(15.1=19.9) T .47 17.9(16.3=20.6) 6 1.58
: : Breadth of rostrum across M2
A, a. sonoriensis 65.7 66.7,66.2
A. a. americana 71.9(67.0-75.7) 1w 2.7 71.0(67.0-78.3) 7 3.39
A. a. mexicana 67.0,69.7,72.0 70.0(6U.5-71.4) 6 2.u4
A. a. peninsularis  69,8(65.2-73.3) T 2.53 66.5(65,0-67.7) 6 N1
o Mastoidal breadth
A, a.-sonordansis. - - T7.5 - - - . Coe oo - - 69.2,70.2- - e
A. a. americsna 83.6(77.2-87.9) 1 2.86 75.9(72.5=78.7) 5 2.37
Al 8. mexioana 85!2,88-0 7“-6(71-7"77-3) 6 1097
A. a. peninsularis  81,7(80.0-83.2) °t .98 TH.8(72.3-77.8) 6 1.63




as the type gpecimen and Crittenden doe measurements) all fell
within thé range of values given for other subspecies by ?aradisq
and No&dk‘"H{197l). They conclude that the subspecies
classification was unwarranted at that time but agreed further
study, both physiological and behavioral, would further clarify
the situation. All six cranial measurements f£all in the lower
end of the vranges; a continued clustering of gonoriengis

measurements in the lower ranges could jndicacte subspecices status

is warranted.
c. Biogeographical Location

The;rqnge,cf the‘Sonoran pronghorn is the plains of central
wegtern Sghégé, Mexico and north to southwestern Arizona. The
histoﬁicél‘rande is difficult to determine since the subspecies
was not‘dcscribed until 1945, many years after the population had
declined and.marginal populations were extirpated (AGFD 1981).
Historically,'phey are thought to have ranged from Hermosillo to
kKino Bay éa:;?“é south; Highway 15, Mexico to the cast; Altar
Valley and _the Papago Indian Reservation to the north; and
Imperial Vvalley, California, to the west (Fig., 1). During an

internatiaﬁai Boundary survey from 1892-189%4, Sonoran pronghorn

were'seeniin”eVGrQ open valley from Nogales, Mexico, to Yuma,
Arizona (Carr 1971). Ajo Valley supported a large population and
sonoran pronghorn were frequently seen along the Camino del
piablo. Wallace (1965 as noted in Carr 1971) stated that Raphael

Pumpelly saw Sonoran pronghorn in Altar Valley, Arizona. None



Figure 1. Historic distribution of Sonoran pronghorn in
Arizona and Sonora, Mexico.



have beén observed there since 1933, and the Indiéné living on
the slcpés of - the —Baboq§iva:i ‘Mountains are thought to be
respongible .For the Sonoran pronghorn's disappearance (Arrington
1942 in Carr 1571). In 1907, Hornaday undertook his Pinacate

Expedition and saw Sonoran pronghorn in the Cierro Colorado area

of the Pinacate Region at the south end of MacDougall Pass and on

.the Pinacate Lava TFlow,. His expedition collectéd several
specimaens.

Presently, Sonoran pronghorn range south to Caborcaj; east to
Mexico Highway is and Arizona Highway 95: north to U.S,.
Interstate Highway 8 and west to the Lechuguilla Désert
{Fig. ﬁ)} Only one sighting, in 1976, has occurred north of
Intersgaﬁé'ﬁ in recent years (AGFD 198l) supporting the belief
that tha iﬁigﬁway is a barrier to movement to the north, No
sightings;bﬁ Sonoran pronghorn have beén recorded on the Papago
.Indlan Reservation for 15 vears, | Once idcai habitat for the
Sonoran,gronghorn, unlimited Indian hunting and excessive grazing
have deéteésed population nunbers and degraded the habitat until
the resexvation could not support a resident ﬁronghorn population
(Carr 1973, AGFD 1981). '

Sonoran - pronghorn use patterns have changed since 1971,

,Carr_(lSJZ).ndted,thatwtherptonghorn'were frequently seen in the

Pinta Sands area and rarely seen in the Cameron Tanks area, the
Growler Valley between the Granite Mountains and the Growler
Mountaing, in Mohawk Valley between the Sierra Pinta Mountains
and Bryan Mountains, In the San Cristobal Valley betwes~n the
Granite Mountains and Mohawk Mountains, and were infrequently
seen on @uke Air Force Base Gunnery Range (LAFBGR). Present-day

10
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sightings in the Growler Valley arce véry frequent, and Mohawk

) Valley}'San Cristobal Valley and LAFEGR all support béﬁ&éwa 10~

20 animals during most of the year. A band of seven to ten
Sonoran pronghorn has been reqularly observed in the Cameron
Tanks area.

In Mexico, Sonoran pronghorn range south to Puerto de
ﬁobos.’”ihéy are frequently sighted on or near the Pinacate Lava
Flow or in the open wvalley between the lava flow and Caborca. A
few bands apoaxently cross the border, but. there is no appdrent
long—range movement or “replenishlng“ of the Arizona population

L

by the Wexigan population, as was previously believed.

e

D. ' kopulation Estimates

HThé‘fimst population estimate for Sonoran pronghorn was made
in 1924 (Nelson 1025), Ben Tinker of tha Wildlife Protection
Fund supplicdu the USDA with the distribution of pronghorn of
SOnoré 'in a- 1925 status report. He counted a total of 595
Sono:an"ﬁpongbokn in 4 areas in Sonora, and estimated 105 in
Arizona . {(Carr 1969). Nichol (1941) estimated 60 in southwest

Acrizona (not including OPCNM) in 1941; villa (1958) estimated

11000 in northwest Sonora in 1957, while Halloran estimated less

than 100 in 'Apizona during the previous year. Monson (1968)
estimated the Arizona population to be less than 50, but Carx's
ground observations (1968-1974) placed the number from 50 to
150, This increase is prtobably the result of increased effort in

observing pronghotn.



Currently, it is estimated that there are 33-93 Sonoran

- pronghorn in Mexico (Gonzales-Romero and La Fon Terrazas 1985).

Results of the present study indicate there are 85-100 in

Arizona.
E. Reasone for Population Decline

Several factors contributed to the decline in numbers of the
Sonoran‘prqnghorn over the last century. During the late 1800s,
farming aﬁd‘iiriéation practices and town development aibng the
Gila River .and Rio Sonoyta drained the free flowing water,
creating"in@ermittent, and often dry, riverbeds (Caxr 1972).
Cattlg idﬁéhﬁpg was Initiated on the game range area, OPCNM and
LAFBGR;VQ}Qb livestock numbering several thousand at its peak.

Drying 6ﬁ the areé, coupled with the reduction of vegeﬁation by

cattl

(1]

grazing, canged deqradation of the auality of habitat

availableﬁito‘ the Sonoran pronghorn. Cattle also may have

competéﬁ wiﬁh pronghorn for available water. By the early 1980s,
all cattle -had been removed from the pronghorn's range. Ranching
still decurs in Sonora, where poor range conditions prompted a

Sonoré resident to report of malnourished Sonoran pronghorn f£ound

dead (Carr "1972). -Overall, poor range conditions-still appear—to —

be thevlqading cause in the decline in Sonoran pronghorn numbers.
| Hunting was also prevalent until the 19203, when it was
outlawed. In Arizona, poaching continued but was not viewed as a
problem, especially when the majority of the Sonoran pronghorn's

range was ‘convefted to a game range, national monument and

13



miliﬁdry range between 1937 and 1941. This reducéd access to
areas frequented by Sonoran pronghorn, However, poachiﬁg in
Mexico sfill occurs despite being unlawful since 1922, It is
difficult to administer protection for the Sonoran pronghorn in
this region. The development of the Mexican citizen conservation
group, Pronatura para la Protection y Approvectiamiento de la
Fauna ern el Estado de Sonéra, helped decrease the incidence of
poaching in Sonora in the 15 years prior to 1971, yet poaching
still remainé a limiting factor for the Sonoran pronghorn in
Mexico (Carr 1971). On July 22, 1984, seven Sonoran pronghorn

were reported poached 75 km southwest of Sonoyta.
F. = Pagt Management Practices

Pioééction of the Sonoran prdhghbrn in the Unitod States was
instig;ted in 1923, when a sperial game warden was employed to
protecglhgé‘SOnoran pronghorn and sheep along the Sonora/Arizona
borderx (thé pronghorn that crossed the border at this time were
protedtéﬁ. under the Permanent Wildlife Protection ¥Fund) (Carr
1971). His main duty was to patrol for poachers.

Past management practices have mdinly been custodi&l in
three diffgxenh agencies. The CPNWR has reduced human access
and, therefore, reduced possible human impacts in crucial Soﬁoran
pronghorn habitat, The refuge has also maintained, as well as
developed, water holes for Sonoran pronghorn and bhighorn sheep.

Approximately 95 percent of OPCNM has been a wilderness area

14



since 1978, limiting access to the area. Several wells have also
bcen‘maiﬁta;ned._ LAFBGR and CPNWR have greatly reduced public
access. AGFD has access to maintain catchments in the tactical
ranges.

Protection of crucial habitat for the past 45 years has been
an important factor in maintaining Sonoran pronghorn numbers but
equally important was the removal of cattle from CPNWR and OPCNM
through the early 1980s. Continued maintenance and development
of accessible water has probably also benefited tﬁe Sonoran
pronghqrﬁ. In Arizona, the ‘Sonoran‘ pronghorn population has
nelther iIncreased nor decreased signifjcantly since the 1924
squQ§'¢¢nducted by Nelson, yet the dramatic decrease in the half
centuzy §rior to that survey. (due to several factors primary of
which,.iél;ﬁabitat destruction) warranted the inclusion of the
Sonorgn”:pﬁénghorn on the Endangered Species list on March 11,
1967 (USFWS 1983).

lStuﬁﬂes were conducted from 1968 to 1972 by the AGFD to
determine population numbers, life history and habitat dée, and
were instrumental 'in bringing the management prbblems of the
Sonoran pronghorn to the attention of the land managing

agencleé.' In 1982, the Sonoran Pronghorn Recovery team drafted

the Sonoxén Pronghorn Recovery Plan, proposing ways to maintain A

existing population numbers and distribution, and developing
technigques to increase the U.,S, population to 300 animals (an

average over a S5~-year period) or a number that is feasible for

15



the hébitat. When the appropriate number is reached and major
threats -have been -reduced or eliminated, the Sonoran éronghorn

would be considered for delisting.

IT, STUDY AREA DESQQIPTION

In Arizona, the Sonoran pronghorn range is approximately 1
millién hec;areé (ha) in the lower southwest corner of the
state. ’Thelstudy area covers frop Interstate 8 on the ﬁorth.
Highwaywasion the east, the International Boundary on the south
and‘th;“iechuguilla Desert to the west (Figure 8). This area is
princiyally managed by three agencies (Figure 4): ‘the U.S, Fish
and W11611£e Service ({(CPNWR), the U.S5. National Pdrk Service,
(OPCNM) ¢nd Lhe U.S. Air Force (LAFBGR).

CPNWR covers 348,000 ha from the Little Ajo dountains to the

Cabeza ?ziﬂta Mountains, and from Childs Valley to the

International Boundary. Ranching and mining were common during
the flrst 40 years of the century, and the Camino del fBiablo
(Road of the Devil) was a Erequently travelcd tharoughfare from
Caborca to Yuma. In 1939, the Cabeza Priecta Game Range was
QESath,by,theﬁnepartment~of—Interiorx“t Traqél”w5§'11ﬁ{£éhréd

administrative roads, hunting and collecting werc prohibitéd, and

cattle Qére iemoved from a major portion of the refuge. In 1978,

when the acea was designated a national wildlife refuge, many
cattle were temoved. Currently, access to the refuge is by

permit only and hunting is restricted to a limited number of
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bighorn shecep permits per year. Vehicular travel is confined to
a few visitor and administrative roads. There arc approximately
23 tanks, wells, catchments, and tinajas (natural water holes)
maintained or monitored for wildlife (3teve Van Riper, pers.
comm,.) and redevelopment of other closed wells is proposed.
Visitor use is low, with only 1,000 visitors per year.

OPCNM is a Sonoran desert preserve covasring 134,000 ha south
of Ajo, and is bordered by Mexico, the Papago Indian Rescrvation,
CPNWR and Bureau of Land Management (BLM) lands. ‘The monument
was established in April 1937 by Presidential Proclamation which
prohibited the extension of mining activity within the boundaries
of. the‘ unit until 1941, From 1941 to 1976 mining was again
permigted by an Act of Conyress. By another congressional action
in September, 1976 mining was again prohibited, a state which has
lﬁsted to the present time. From long before the establishment
of the Monument, grazing of 1livestock was a mnjnr‘ impact.
‘Petmits to graze cattle were held by the Sand Papago and the Gray
brothers. The former permit was relinquished in 1946, the létter
in 18649. Cattle grazed in trespass until 1978 when all cattle
and burros were removed. Vehicular access is minimal throughout
the Monument and no hunting, camping or collecting is permitted
(campinyg is allowed in estublished campgrounds).

LAFBGR was established in 1941, when 1.1 million ha
(including CPNWR) werc set aside for milltary maneuvers (Natural
Resource Planning "eam, UofA 1984). The range is bordered by
Interstate 8 to the north, the Gila Mountains to the west, Mexico

to the south, and is bordered along a southwest to northeast line
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by OPCNM and thé Papago Indian Reservation. (fhe weétern secﬁor
is administered by the U.S. Marinc Corps in Yuma, Arizoma, éﬁd
the eastern sector is administered by the Gila Bend Sector of the
Air Force. Within the sectors, there are maneuvering ranges with
aif;to;grqund weapons delivery, tactical air command ranges'with
target complexes of tanks andl convoys, and aizmto-a;r" ranges
utilizing pilotless drones and towed tétgets. Mock duels and
computer-analyzed £light maneuvering, as well -as some major
weapons teéting in remote areas, occur during part of the year.
Public access has been greatly reduced (limited hunting s
allowedfduring the fall) and, since most méneuvers are performed
frdm ﬁhé air, there is little disturbance to the grouhd. Air-to~
ground"drdinance, as well as air-to-air ordinance, causes slight
daﬁéééjupon impéct and jettisoned 5 m high aluminum targets are
embedd@ﬁwacroés the desext. Every Eive‘Qears the oidingncé crews
clear the areas of liveioidinance; leaving —some tracks on the
deée%tfﬁébement. Despite these impacts, LAFBGR remains one of the

southweétjs most unspoiled desert regions.

A, Physiography, Geology, and Soils

0

______The reglonal -topography typifies-that of the Basin and Range

physicgraphic province of the western and southwestern U.8, and
northern Mexico (Nations and Stump 1881). The mountains of the
area éré large-scale block faulted mountains that created ridges
separated by wide alluvial vélleys. These valleys are partially

filléd with clay, silt, and alluvium deporited from sheet erosion
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aﬁd éphemexal streams. Two types of mountains are found in the
region: a sierra type composed of metamorphic rock and granitic
material, and a mesa type composed of igneous bésalt. ihe sierra
type mountains are extremely narrow, sharp crésted, and  steep
sided, arising abruptly with limited foothills (i.e. the Sierra
Pinta and Granite. Mountainé). The mesa type mountains are‘élso
steep sided and rise sharply, but are flat oh top and are iesé
rugged (i.e. the Growler Mountains). Alluvial material waé
traﬁsported from the‘sideé of the mountains down canyons, Qhere
the material fans out into the valleys from :éhe base of the
mountd1ns formxng "bajadas". All mountain ranges in the region
(expay@ithe Bates and Agqua Dulces Mountains) run northwest tb
sohthéhst, and none except the Little Ajo Mountains are higher
théﬁ 9}§jﬁ. Mean elevation is from 122 m at the northwest end of
the Mchawk Mountains to 550m in the Ajo Valley.

The valleys are fazrly ‘level, with drainage to the north and

wnst“:through a bxaiaed wash system in the ocenter of the

valleya{' on OPCNM, ‘approximately 358 of the rainfall draine to

"

the‘south into the Rio Sonoyta (NPS 1977). Most of the moisture

that falls on the study area is absorbed, with washes running

only at. the peak of monsoon activity in the late summer. Several

”§§?12@99%$Y5temqﬂa:eﬁenclosed,systems;thatwoccasionallyffili~with*~

water Oﬂly a few inches deep. These gyatéms at one time were
lakeg. Evaporation of water and drying of the mud has created
beds‘pf hard packed soll. These "playas" produce a carpet of
annuai forbs after summer rains. Pinta Playa and Dos Pléyas on

the CPNWR are examples.
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A large lava flow crosses north into the Tule Desert Ffrom

the binacate‘Peakswﬁélavationw129lfmT“in*MexTUUT/’THé"flow covers

approximately 32 km? in Arizona. Erosion has created pockets of

'sandy soil that support vegetative areas of paloverde, mesquite,

and ephemerals.,

Sqil types range from e=andy loams to coarse, clean éand.
Several sand areas, temnants of marine coasts, aré.foundwin the
central region of the study areé. Lafge sand dunes are found
west of the Mobawk Mountains, west of the Aguila Mountains and
south éf the Sierra Pinta gountains. These pléins have long been
con$ideréd ideal Sonoran pronghorn habitat due to the similarity

to habitats utilized in ngico.
fﬁ;ﬁ.ly:C1imate

The Sonoran Desert climate is characterized by cxtreme heat ™
énd aridity. Summer temperatures (mid-May to mid-September)
range from 38»446C, with soilltempetatures often reaching 75°C
(AGED 1881, Sellers and Hill 19745. The rest of the year, the
temperatiute remains quite comfortable, ranging from 19-25°C.
Fgeez}ngr periods are infrequent in Ajo (elev. 537 ‘m).' with
freezes starting December 16 .and ending~February'5;'"Ks’élevafiéh
lowers to the west, freezing periods are more infrequent.

‘ $on§ran pronghorn habitat is one of the driest areas in the
soﬁthdemt {table 2). Average annual precipltation is 127 mm,
fal%ihg mainly during the two rainy seésons. May and June are

typieally the driest months.
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Trom July“to September, deep chrrents of ﬁoisturé moving
across southern Arizona from the Gulf of Mexico and tféﬁiéél air
(from maritime hufricénes) traveling north through the Gulf of
California cause quick local thunderstorms. This ‘"monsoon'
season causes unpredictable f£lash floods in the major washés,
ofﬁen cutting off access to various portions of the study area.
These rains produce an abdndance of annuél forbsland grasses.
wfnter precipitation (December to February) is a result of
Péciﬁic Ocean storms that cover southern - Callfornia and
Arizona. These storms are more widespread, less intense and
lynger‘ lasting than the summer monsoons, Occasional ‘snoﬁ
 fiu:}§§§ occur, but the snow generally melts before reaching the s
étédﬁdf Abundant spring annual and perennial vegetation aqd érasai

Production result from these storms.
C. Vegetation

" The SOn%ran pronghorn are found in one of the most complex
and diversified deserts in the United States, the Sonoran Desert
(Brown 1982). The [lora of this region tends to be a drought-
adapted subtropical group of spéciés and, due to thé 1bfhodel-
I ”»mwfﬁinfalh;pattern,vdisplayg“a"greaterjdiveféify’théﬁwéﬁf?Eundiﬁém
| degerﬁs., Shreve and Wiggins (1951) recognize seven subdivisions
v }}‘ ‘ in.thiéjdesert; the study site is charaéterized by two of the
sgbaéviéions, the Arizona Upland subdivision (AU) and the Lower

- Colorado River Valley subdivision (LCRV).
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The majority of the study site is classified as LORV. This

subaiviSion ig characterized ' by high temperatures, low,,fﬂ,f

pre01pltation, and generally a, single perennial plant species in
oPen valleys, playas_and dunes (Brown 1982). Trees and shrubs
agé scattered along drainage ways.

The most widespread and important community‘ln the LCRV is

the c¢reosote (Larrea tridentata)-white bursage Ambrosia dumosa)

agsociation (Brown 1982). Creosote is scattered throughout the
vdlleys .up onto the higher elevation bajadas. White bursage is
fo&gd in association with creosote on the valley floors, but
‘tenés Lo thin out in the bajada regions. In sandier areas, big

el

gdlleta (H:la;ig rigida) and indigo bush (Psorothamnus aChOttli)

appear., Crebsote disappears completely in the sandy plain in

uoxth San Crigtobal Vvalley where white bursage is the dominant

apecies.

Along dra;nage ways, - larger shrubs and trees are Eound.

T;Qe“ that require a higher moisture content, blue paloverde

'ermgdium floridum), mesquite (Brosopis juliflora) and ironwood

(Olneya tesota), are commonly seen.

\

other species represented and commonly Found in the LCRV

“subdivision are the silver cholla (Qpuntia. wigginsi ). teddy bear

cholla (0. bigelovii), hngelmann 7 hedgenog ~ (Echinogereus

gggg;mannii), and compass barrel cactus (Eerocactus acanthodes).

' The Arizona Upland division is found along the eastern
bogde: of the study site, Although creosote and bhursage are
qﬁill found in this subdivision, the appearance of the vegetation

is more 1like a scrubland of trees, scrubs and cacti. Blue
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‘}paloﬁerde, ironwood, mesquite, and cat-claw acacia (Acacia
) gréggii};*a:g, found in the  lower regilons; whereas foothill

paloverde {Cercidium microphyllum) and crucifixion ¢ thorn

{Holacantha emoryi) are found in the upper, northern regions.

Mizxed cactl are an important community in this subdivision:

thornber buckhorn cholla (opuntia acanthocarpa var. thornberi),
staghorn cholla (0. versicolor), chain-fruit cholla (Q.Hfulgidé-,”
teddy bear cholla, éaguaro (Carnegiea glganteus), drgaﬁ pipe
(Stenocereus thurberi), and ocotillo ;Fouguiéria sglendéﬁs) are

common. The bajadas and low foothills are characterized by a

‘palévefde/mixed-cacti scrub series of this subdivision,

Water Sources

 uf; Before the turn of the century, two rivers flowed in the
"Sonoran pronghorn's range; to the north was the Gila River, to

“gng

”géyth (in Mexico) was the Rio Sonoyta (Carr 1972). Both were
éhd:éhﬂ_to bé important wétering areas for the Sonoran pronghorn,'
as wéil as providing large areas of forage for wildlife (Carr
1972);~ Development of the towns of Gila Bend and Sdnoyta along

-the rivers led to large farming and ranching operatiois, ground

,_WWEEEF;EUEP§N§QG,damsualongﬁthe,waterwcourses.f—As~awresult;'thege‘”"'””‘

ti#gxé‘Wexe dry for many years. Presently, the Rio Sonoyta runs
iﬁtéiﬁittently and since 1977 the Gila has had surface water
floue  wore frequently; increased railnfall has Iincreased the

incidenve of flooding along the Gila flood plain.
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Several natural 7spr1ngs are found within the Sonoran
pfonghorn's range. Quitobaquito Springs, in the Qgitobaquito
7 ﬁiiig iﬁ southwest dPCNM, w&é onéé A pobﬁlaf watering hoie, not
only for wildlife but for Indians, ranchers and travelers.
Wildlife use of the springs is reduced as a result of‘public~use
1p the vicinity of the spring, including Highway 2 to the
‘south. Williams Spring (found 1/ km north of Qui tobaguito Spring
in the Quitobaquito Hills), énd Dripping Springs (in the Puerto
-Blanco Mountains) are also found on OPCNM. Baker Tanks |is
locéEed on the valléy floor 13 km southeast of Wellton between
Bakier Peaks and the Copper Mountains; 1t was once used by
m”ﬁgéchers, Indiané, and wildlife; cohétruction of a plcnic area
“lj?&jhgent to the tank has decreased its availability to the
'”SonQQan pronghorn.
' Bcattered over the study area are 35 developed catchments,
tanks,‘water_holes, ﬁétural seepg, potholes, and tanks (Figure‘s,
_ mable 3). Approximately 20 water sources are available to the
E Jéﬁﬁdggn pronghorn; the remainder are located in inaccessible
fW;égégs‘in the mountains or are dr§ most of the year. On OPCNE.
'Sdhdran pronghorn have been sighted near Pozo Nuevo Well, Bates

Well, and Cipriano Well; tracks have been sighted near the AGFD

watef catchment on the west side of Aguila Mountains on the ‘

7N'§uﬁﬁé§§rigﬁ§é:' Tﬁéwméjékiﬁ}wgg ;;;{15519 waéering siteg are on
the.CPNWR. The USFWS maintains wells at Papago and Charlie Bell
fWells {both abandonea ranches), Tule and Little Tule Wells, Jose
Juaﬁ]Tank, Jack's Well, Redtail Tank, the newly refurbished Adobe
;XWindmill and a dozen other small, ephemeral tanks and potholes.

T
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Table 31 Numbey, , namé, U™ cddrditﬁt.é énd type of 33 water qom:cés conmdered ﬁo
' be available to Sonoran p».onghotn within the study area (OPCNW, CPNWR,
~ LAFBGR and BLM}. .

————e

CENWR .

oo W

EBo

12
13

S 1
IR
T
. 17
718

19

20

21

23
-l
- 35

opcaM - 24

e 725
26
*27
*28
29

By 03B
T30

31

* ..Shut down by Park Service in May, 1984.
#* - Charco = seasonal pothole, man-made.

Name

Bagletank
Thompson Tank
Mohawk Catch #1
Mohawk Catch #2

Buckhorn Tank
Granite Pags Tank
Papago Well
Bussarise Tank
aAntelope Charco
Parra Tank
Redtail Tank
Jose Juan Tank
Bluebird® Tank
Adobe Windmill
Charlic Bell Well
Jack's Well
Little Tule Well
Chico Shuni Wells
Eagletank

North Pinta Tank
Senita Tank

Tule Tank

Buck Peak Tank
Cabeza Prieta Tank
Halfway Tank
Heart Tank

Quitobaquito Springs
Burro Springs
Williams Springs
Pozo Nuevo Well
Bates Well

Bonita Well

Cattle Catchment

_Bandeja Well ... _ . . .

Cameron's Tank

U

2-8l.78 X
2-81.3E X
2-58.8E X
2-52.2E

X
2-25.5E X
2-87.5E ¥
2-84032 X
2-92,3E ¥
,~91.lE X
2~97.4E X
2-95.9E X
3-02.1E X
3-14.9E %
3‘0704E X
3-16.5E ¥
3-16.7E X
2-63.1E X
2-52.38 X
2-48.1E X
2-41.4E X
2"25-7E X
2-30'.IE X
2"59‘7E X

3-09.0E X
3-08.3E X
3-08.9E X
3"16-]13 X
3-13.5E X

3-23.5E X

3~18.9E ¥_

3~18.1E X

36-11.5N
36-09. 38
36-04.40
36-06.4N

35-86.5N
35-77.T0
35-53.3N

X 35-50. 1N

35-52.9N
35-67.7N
35-69.7N
35-51.9N
35-64.9N
35-72.3N
35-84.9N
35-88.0N
35-82.9N
35-78.1N
35-70.9N
35-82.9N
35-72.9N
35-68.6N
35-86.7N
35-78. 1N
35=81.3N
35~-72.78

35-36.9N
35-36.9N
35-37.3N
35-73.98

35-60.7N

35-42,9N
35-68, 1N

35=66.5N

35-70.78

*Type

Tinajas .

Catchment ‘
Catchment -
Catchment ‘

Tinajas
Catchment
Well

Well
Charco
Charco
Charco/Tank
Charco/Tank
Well

Well

Well

Well

Well

Well
Tinajas
Tinajas
Tinajas
Well -
Tinajas
Tinajas
rinajas
Tinajas

Spring
Spring
Spring
Well i
Well
Well

-Wall
Well . .

Charco/Well

Latchment = man made, storage tanks w/guzzler, filled w/water by AGFD or USFWS

.Tmnq;jas =

during dry seasons.

Seasonal natural tank or tank blasted out of mountain
retainer dam. .
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A half dozen cattle tanks are also found along the eastern border
of the Sonoran pronghorn's range, and the Wellton~Mohawk Cahal

{from which two Sonoran pronghorn have been rescued) is located

valonj the northern boundary.

The USFWS is currently considering reopening wells on the

refuge in axeas where herds of seven to ten animals are located.,

\

I1I. OBJECTIVES OF STUDY

The primary objective of this study, as stated in the study

,.'pi6§05al of June 1983, was to "obtain basic information that will

'vc5ntribute toward the development of:a management plan to ensure

the continuced existence for the cndangered Soﬁoran‘pronghorn."

Documentation of 1life history, natality and mortality, and

population movements and dynamics should provide some insight -

into the dispute on the taxonomic classification of the Sonoran
iy
pronghorn; development of “a capture technique that would reduce

mortality and injury was also desired.

To obtain the required information, 4 f£ield technléueé wereii
" employed; weekly aerial locations, ground locations, placement

,wand“pe:iodic,reading/ofm38~rain~gaugesr—and~vegetation~transect5ﬂ”"”"“*"”’""

conducted at sites of aerial location.
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LI CAPTURE,

A, Methods

Prior to this study there h§d been no attempt to cépture
Sonoran pronghorn. A thorough literature review was made of
available  capture techniques which have been employed on
pronghorn to select the most suitable ca'ture method. in
addition, wildlife biologists with expertise in ungulate capture
were consulted on methodologies they have utilized. Some¢ methods
that were reviewed are: corral-type drive traps (Spillet and

.Zobell 1967), lineax tangle nets (Miller et al. 1971), aerial

Qéaﬁiing with an immobilizer (Copeland et al. 1978, Autenrieth et

51; 1981} and a hand-held net gun (Chris Xsaac pers. comm. 1982, -

. parvett et al, 1982).

" -Based’ upon the review conducted, there were potential

.. prablems with all of the available capture techniques. Some of
HH tﬁé éxpérimehtai research’ done on prdnghdfﬁ using a chemical

'Klmmobilizer has caused high mortality. Autenrieth et al. (1981)

reported a mortality rate of almost 20% in some recent capture

. work on pronghorn., The mortality rate for the maleusegment of

the population was even higher (36%). Tests with Etorphine (M99) .
in Wyoming showed the reaction to the drug was somewhat
unpredictable. In sone caseé, antelbpe reacted in a satisfactory

manner, while others given the same dosage had severe problems

"7 rélated to drug injections. Copeland et al. (1978) reported

" olittle success and high mortality when using succinylcholine
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chloride to capture free ranging pronghorn, Based upon the

‘liﬁerature reviewed, it was decided that the use 6frimmobilizing

“drugs to capture antclope would jeopardize the animals injected

and mortality could bhe expected, in at least some instances.
Therefore, this method was rejected as a practical technique .to
capture this pronghorn subspecies.

Two other methodsg that‘have been used on pronghorn utilize
cxther linear drive nets or corral type traps where antelope are
ha&ed into the nets and physically restrained. While these
methods have been used with success in capturing large numbers of

antelope, both are not without drawbacks. Chalmers and Bairett

,(1977) reported” losses of 27% of the antelope that they bad

”gpéytured in a drive trap. Both of these methods are generally

il?ﬁséd when poﬁulation numbers are high. In & very low density

(2

'boﬁﬁlation ag in the Sonoran prounghorn, placement of the net

withln a reaéonable distance of a herd  of pronghorn was
0onsidered impossible.

ff& The hand-held net gun is another method evaluated prior to

ff;ééxection of a capture method. + The AGFD conducted a study to

'Bvéiuate the suitability cf this method to capture free ranging

V‘deaert mule deer (Odocoileus hemionus). During this study, which

waa yonducted in 1982 on the 3-Bar Wildli[c Area, ‘mean chase time’

'“:.gr 8ix deer was 5.0 minutes, The range was from 2.0 to 8.0

minates (Smith and Horejsi 1982). Barrett et al. (1982) utilized

thisg technique to capture 5 pronghorn in Alberta (three does and

 two fawns). During this capture, one animal was lost due to
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physical trauma. In addition, two pronghorn showed signs of

' . capture myopathy (CM). Both animals with CM problems were fawns.
Ry - - N - - T T - T
Conversations with Mr. Barrett indicated several factors led o

to the pnoblém of capture myopathy. The helicopter used Qaé an
A;Star, which because of the seat arrangement, was difficult to
fire the equipment out of. 1In-addition, animals were held for a
relatively 1long time. Baseduupon the‘capﬁure of these animals
Barrett et al. (1982) concluded "that pronghorn can be easily
captured with this technique, but that considerable éffott may be
required‘to reduce losses from trauma or acute capture myopathy."

The literature review indicated that althoﬁgh all methods
" had inherent dangers to pronghorn, the hand-held net gun Limited
| .this danger to the greatest degree. The net gun was mgnufactured

by Coda Enterprises, Mesa, Arizona. The net gun,. which has 2

on each side. Each corner.of the net has a we:ghtod projectlle
whidh is seated in the barrels of the net gun. When éIEéélﬁthe
f&éighted projectiles carry the net over the "target® animal. The
‘iapparatus is powered by a single .308 caliber blank. The barrels :
are ported to provide equal pressure to all barrels. To obtain
>'”best dcployment,ra height of 5-6 m over the animal ‘was ‘attempted., -

Two fixed-wing aircraft were utilized Ln searching selgctedr

areas to locate pronghorn prior to the capture.
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B. Results

Four male and six female Sonoran pronghorn were captured
using the hand-held net gun. During captuce efforts, all times
werce rounded to the nearest minute. Chase times ranged from 1.0
to 4,0 minutes with an overall mean of 2.8 minutes, The mean for
6 does (X = 2.3 minutes) was less than that for the 4
buck§ (% = 3.5 minutes). The total time of the capture (from
initiation of chase to release of animal) ranged from 5.0 to 1l1l.0
minutes with a mean of 7.9 minutes. Mean values for féméles was
7.3 minutes, while the mean for males was 8.9 minutes (Table 4) .
"'  Three pronghprn vere capiured on October 28, 1983, 1l on

“ october 29, 1983, and 6 on October 30, 1983. Recorded ages

xadged from ) year to 6 years, with 2 females being classed as
R i édult. Dent ition replacemcnt and wear were used to estimate the

Pt age of animals.
e L C. Discussion

The capture effort began at daylight on October 28, 1983.

K . The fixed wing alrcraft searched different portions of the study

,WW”,M,*W_;.,,,Wf,area to. minimize -the potential-for mid~air- collistons;“*The first

- " he:d was located at approx1mately 8:45 a.m. The capture crew
" flew to the location and initiated the chase. It was
Hpteﬂetermined that efforts would be made to segregate a buck from
' 553 herd and to capture the isolatéé individual. After repeated
‘igtgémphs the animals would not separate and a capture was made of
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a huck - firom within the herd. The capture heliGOptér‘ landed

present checked the animal to monitor stability. Rectal

temperature and gum capillary rcsponse were constantly monitored
and the animal was radio-collared. Because of concern for
minimal Jjeopardy to the animal, few biological samples were
collected and the animal released. The maximum rectal
temperature recorded on this animal was 104°F. No further

captures were made from this group due to the concern for capture

N

“myopathy resulting from prolonged chase.

.{: : Subsequent captures were¢ similar to that described’ above.
 f‘"Tafget" animals were almost Iimpossible to segregate from the

Iﬂhherd and the captures were ﬁade from within the group. On dﬁe

ljioccasion the net was fired over two prénghorn on the same shot;

{?however, the area of the net was not sufficient to allow both

~ animals to become entangled. On another capture, -the animal wao

.only partially entangled andrhad to be chased on foot. ' Thig

'"“érolonged the time of captured. On several captures, high body

m?ﬁémperatures liﬁited the ability to collect biological samples.
The results of this study indicate that the method sélected
was an effective technique to cépture'pronghorKI” There wére no
factor in this capture. All animals were fitted with telametry
equipment and survived at least six months past capture. similar
results on other species were achieved by deVos et al. {1984).
Biotelemetry collars that weighed 286 g were used. In order

 to use a smaller battery on the transmitter, photoelectric cells
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were uscd on seven collars to increase battery life. All
transmitters have a normal pulse rate of 55 heeps per minute; at
night, the photocells reduce the transmitter to 15 beeps per
minute. The morﬁality sensor on all collars is 15 becpsc per
minute, with a one~hour time lapse from active to moxtality
signal., Life expectancy on the regular collars is 12-18 months
and 36-40 months for the photocell collars.

At the time of capture, biological samples such as body
measurements, blood samples and swabs for bacteria growth were
taken. The body measurements that were taken are presented in
Table 4. Blood samples were submitted to Dr. Don Morizot,

University of Texas, for electrophoretic examination. In 1985,

samples from pronghorn transplanted to Arizona (different

subspecies) were also sent for examination. To date none of the
results have been returned to AGFD in spite of several letters
requesting information being sent; 1if results are received, they
will be included as an appendix to this report. The serology and
culture work were done by the University of Arizona. Results of
the compieted tests detected no active disease or pathogens
present. The necropsy conducted on a doe killed by coyotes
during the study indicated that animal had no apparent diseasc

factor present.
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V. LOCATION METIHODS

A. Aerial Location

Aerial locations of the collared Sonoran pronghorn occurred

on a regular basis when clearance was provided and weather was

_ satisfactory (Appendix 1). Clearance was obtained from Luke Air

Forve Base Command post; military maneuvers .are regularly

scheduled during the week and time was allotted for this project

. on weekends when airspace demands permitted. A small single
‘Jengine alircraft equipped with a belly antenna and a Telonics TR-2

,l;kéceivei with scanner was used for locations (LeCount and Carrel
‘f  i979i. Once the signal was picked up, 10 to 15 minutes were
ffspenh pinpointing the signal and obtaining. a visual of the
‘:éronghorn. To prevent stress, no animal was followed longef\ﬁhan

15 minutes. . When possible, all pronghorn obsexved were

“glaSﬁified as to age and sex.' Actual locations were noted on a
iﬁfnhited States Geological Survey (USGS) topographic map and

'~‘£ecoraad as Universal Transverse Mercator (UTM) coordinates.

B. Ground Locations B
i vl

FY S, T

" “Wher time and funds permitted, effort was made to locate

gelected collared pronghorn several times weekly (Appendix 2).

" Selection was made for those pronghorn located in areas with
  900@53 or in areas where milltary clearance could be obtained.

ronce the pronghorn's sgignal was pinpolnted, a spotting scope and
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'

10x50 binoculafs were used to observe pronghorn behavior.
Observations were 7ﬁaée' from low hills within 1 km of the
pronghorn. In order to rfeduce the stress on pronghorn, a
distdhce ofH at ‘1east 350-500 m was malntained between the
pronghorn and observer. Groﬁp composition and behavior were
documented every 2 minutes for as long as visuai sightings could
be kept. When visuals were not obtained, signal strength, pulse
rate and azimutﬁ were used to trilangulate locations to determine
haﬁitét use. Pronghorn‘withéut photocell collars were tracked at
night to document nocturnal movements.

4

~ When possible, fecal samples were collected from areas used

”:  by the Sonoran pronghorn. Vegetation samples were obtained from

' plants pronghorn were observed browsing. Observations of tracks

and buck rut-related scrape and void marking were documented "and

'.photographed.

Ground and. aerial locativns were ~Jlapped On a4 USGS

,' topographic map. Bach site was assigned a UTM coordinate,

locating the site within a 200 km? area. For each locaﬁion, 12
variables were noted on a standardized field data sheet: date,
obgerver, time of observation, 1length of observation, UTM

doordinatg; vagetation type, group size and composition, behavior

type of water source.
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VI. SUMMARY OF INDIVIDUAL COLLARED PRONCHORN

The following 1is a scummary of data collected on cach

collared pronghorn:

149.081

This doe was 1 1/2 years old when collared with a photocell
collar. She was aerially located 48 times and observed once on
the ground over a period of 24 months. She had a home range of
397.6 km? (average for all females was 465.7 kmz) that covered
the mid to lower Growler Valley. During the winter and spring,
she utilized the bajadas on the western slopes of the Growler
Mountains, mainly near Temporal Pass. The rest of the year, she
was found in the open valley from the northern edge of OPCNM to
Salt Well. = Long range mnovements (16-25 km) were made during
September, October, and November; all bf these movement's were
nurth/south in direction. #149.081 was observed with ﬁﬁiﬁé oni
Aprii 14, 1985; one week later only one fawn remained. This doe
was frequently relocated with doe #149.311 during the winter of
1984, and was in the largest herd observed during this study
(December 1984).

149.100

The age of this buck was estimated at 3 or 4 years old when
collared with a photocell collar. He was located 7 times during
8 months., His home range was 64.5 km2 (average for all males was

799,.7 kmz) and covered the northwestern corner of OPCNM and, to a
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lesser degfeé, mid-Growler Valley. The majority of his locations
were just southwest of the Growler Mountains; his remains were
found on July 13, 1984, in the bajadas on the southern slopes of

Growler Mountains. He apparently died of natural causes,

149.201

When collared with a photocell coliar, " this doe was
classified as an adult. She was aerially located 31 times over
18 monéhs. Her home rangé wag 799.7 kmz; during the winter she
was relocated in mid-San Cristobal Valley and during the summer
she was found in the lower Mohawk Valley and Papago Well area.
In June 1984 she was relocated near Granite Pass tank on %he east
slope of the Granite Mountains. $149.201 made the majority of
long range movements from December 1984 to March 1985; she‘made
one movement of 31 km from lower Mohawk Valley to mid~San
Cristobal Vélley. She wds”never observed with‘fawﬁs.z She was
frequently relocated duringr the winter of 1984 with doe

$#149.260., She appatently‘died of natural causes in May 1985.

This buck was 6 years old when collared with a photocell

_.collar. He was _located 47 times-from the air-and- observed -twice -

on the ground over 24 months. He had a home range'of 454.6 kmz.
ranging from east of the Aguila Mountains to Childs Valley and
the Little Ajo Mountains. From September to May, he ranged to
the east of the Aguila Mountains; he was frequently found on a

mock airfield on South TAC range. In May and early June,
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#149,.221 moved south (around the tip of the Growler Mountaihé)

into lower Childs Valley. Each spring, he made one long range
movement to his summer use area (16.4 km in 19284, 28.3 km in
1§85). In August 1985, 6149.221 made a long—~range movement of
37.3 km from the summer use area back to the winter use area. He
was often observed alone and appeared to be undisturbed by low

flying AGFD aircraft. He war located in February 1985 with buck
$149.380.

149.250

Doe #249.250 was collared as an adult with doe #149.290; she
had a photocell collar. She was aérially located 28 times and
located 19 times on the ground over 16 months. She had thé
smallest home range of the ten éollared pronghorn’ (40.7 kmz), and
remained in the Cameron Charco/Diniels Arroyo area of lower
Childs Vailéy; Within her home range wag a vériety of vegetatlon
and topographical types (creosote-bursage flats, bajadas, rolling

hills and washes), three permanent water sources, and a fence

. erossing the eastern edge. There was moderate human and cattle

traffic on the BLM side of the fence. The herd was tblerant of

the observer as well as the airplane, and easily accessible to

-~ the observer;--#149.250 and #149:290 were frequent target animals

‘for ground observation. Her longest ranging movement was 8 km in

September 1985. G8he was observed with fawns in March 1984, both
of which remained with the herd that year. On February 23, 1985,

she was again observed with fawns; one disappeared 5 days after
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the initial observation. BShe was killed by coyotes onlMarch Zs

1985 and the fate of the remaining fawn was unknown..

149,260 ‘

This doe was 1 1/2 years old when collared with a photoceil
collar., She was located 45 times over 24 months and had the
largest hdme range of the does, 1143.7 kmz. During the winter,
she was found in mid-S8an Cristobél vélley or in mid-Mohawk
Valley; during the summer she wag found around Papago Well and
Antelope Hills., She made long range movements of 15-31 km qufing
the w%nter, 16~37 km during thg spring and 16~17 km duriné the
fall. All movements were north/south in direction. She was not
observed with fawns during this period, #149.260 was rélocated
with doe #149.201} during the winter of 1984. |

‘149,281 7 o
The age of this buck was estimated as 5 years 61d when

colléréd with 5 photocéll cbllak. ﬁe was located 46 timéé

Haerially and located twice on the ground over 21 months. He had

a home range slightly smaller than average (700.8 kmz). He was

relocated in south Growler Valley from October 1983 to May-l984:“

noxrthern Mexico. No location was obtained until August 1984,
when he was observed along the western border of OPCNM, He
remained in that area, generally around lovw volcanic hills west
of Quitobaquito Hills. 1is longest movements were only 8-10 km

in distance.
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149.290

. This doe Qas 1 .1/2 years old when collared with a
conventional radio collér. She was located aerially 42 times and
located 14 times on the ground over 22 months. She was found in
the Cameron Charco area from October 1983 to Fébruary 1985.

Attempts to locate her from February 14, 1985 to April 20, 1985,

were unsuccessful; on May 4, 1985, her signal was‘received'in the .

Cameron Charco area again. Her home range 1is 63.3 km?. Her
iongest ranging movement was ll.6 km in a northwest direction in

September 1985. She was observed with a Eéwn in June 1985; it

~remainad with her throughout the year. #149.290 was located with

$#149.250 until $149.250 left the herd for fawning in 1985.

149.311 " .

When captured, this doe was 3-4 years old and was collared

with a conventional collar. She was located 50 times aetially’

and located once on the‘grouné over 24 months. She had a home
rénge of 349.3 km and was the mbst predictable of éhercollared
pronghorn in use of seasonal areas. Her range covered lower
Growler Valley from Saqgaro Gap to Bates Nountain (on OPCNM).

buring the fall and-winter, she was 'located in the open flats of

foothills of Bates Mountain. Each March, she returned to the
same foothills for fawning; Long range movements of 13 and 22 km
were made to these ﬁoothil}s .in 1984 and 1985, respectively.
$#149.311 was observed with fawns in March 1984 {(as of August 1984
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only one was observed) and March 1985 (both survived). She was

observed with doe #149.081 during the winter of 1984.

149.380
This buck was collared with a conventional collar when he
was a yearling. He was located 43 times aerially and twice on

the ground over 24 months. He has the largest home range of any

e collared pronghorn (1213.6 - kmzf, ranging frém the Aztec Hills

o v ésouth of Dateland) to Saguaro Gap (south of Granite Mountains)
. +  and from Mohawk Mountaing to mid-Childs Valley. puring the

| winter, he was relocaféd in ﬁhe northwest portion of his range;

] f';“ | in' May of each year he returned to Charlie Bell Pass jin the
B L " Growler Mountains. He made 1long range movements of 15-40 km

throughout‘the year. He was located once with buck $#149.211 in

February 1985.

VII. . MOVEMENT

A. Home Range
1. Methods

Home ranges were determined f£rom the UTM cobrdinates of
gﬂil':~ aerial locations. ARC/Info software (ESR1 1986) utilized the UTM
| system and USGS topographic quads tc plot home range maps. A

~; -f; ;] computer program adapted for AGFD use (Denny Haywood pers. comm.)

f:
[

45



NP
e . )

_pronghorn subspecies.

A. a. americana;

calculated home range size and mean activity radius for each

collared pronghorn.
2. Results

Home ranges of the collared Sonoran pronghorn varied widely;

males utilized home

ranges £rom 64.5 km2 (based upon 7

observations of buck #149.100) to 1213.6 km? (based upon 43
observation of buck #149.380) and females‘gxhibited home ranges
from 40.7 km? (based upon 28 observations of does #149.250) to

1143,7 km? (based upqh 50}observations of doe #149.260) (Appendix

3 and Table 5). Overall, males averaged 1/3 larger home ranges

than the females, ‘ .

3. Discussion

Kitchen and O'Gara (1982) stated the large variation in home
range size'of pronghorn is due to variability in habitat quality,

past histoiy of grazing, population and group sizes, and

season, Bascd upon the estimated home ranges of thisg study,

Sonoran pronghorn use larger areas. than those reported For other

Kitchen (1974) reported home ranges of 0.2 to 22.5 Kkm? for
the ten collared Sonoran pronghorn exhibited
home ranges of 40.5 to 1213.6 kmz. Home range size varied within
sex, yet overall, males had larger home ranges than females.
Based upon the results of this study large home ranges
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Table 5. Home ranges of individually collared Sonoran pronghorn, Octobar 1983 to B
October 1985. N = number of relocations; Months = number of months l-;‘
relocated; Mean Actjvity Radius = average distance from geometric center -
to each point. ‘ '

Animal Sex N  Months Home Range (sq. km) Mean Activity Radius (km) ’?
148.081 F 48 24 397.6 8.5 i
149,100 M 7 8 64.5 6.6 i
149.201 F 3L 18 1 799.7 9.3
149,221 M 47 24 . 484.6 12.2 ’
149.250 F 28 1 . 40.7 2.7
149,260 - F 45 24 1143.7 20,5
149,281 M 46 - 21 . 700.8 5.3
149.290 F 42 22 . 63.3 2,9
149,311 ¥ 50 24 349.3 - 8.5
" '149.380 M 43 24 . 1213.6 16.6
a1l - F 465.7 ’ " 8.4
) (SD=431.7) ‘ (SD=6.5) .
*All M 799,7 11.7
(SD=374.4) (SD=5.7)

*Excluding 149.100
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appear to bhe tied to forage and possibly water avairlability.
Those collared provnghorn that inhabit the lower, drier an‘d
"sparsely vegetated arcas of the northwestern ;;rrarx:rtion of tﬁe studsr -
" areca had the ‘largest home ranges. ‘The collared p‘ronghbrn found
| in  the southeastern portion of - the stt;dy area (more densgely
vegetated with a variety of habitat types and wi}:h more permanent

watex sources) had the smaller home ranges,

Co ~ B. . Seasonal, Long Range, and Daily Movements.

h

1. Seasonal Moveménts

The collared Sonoran pronghorn exhibited seasonal use of
areas within their hqme ranges. During the w“inter. 8 of 10 "
col'lared Sonoéan pronghorn were found in the north portion of
thevig: home ranges. During the sprixf}g, four of the colléréd
§ronghorn made long-range movements  from théirv winter areas to

their summer areas. Summer areas were usually in the south

easterly sections of the home ranges, in low roliing hills and
bajadas. Fall use areas functioned as migratory ‘corridors and
were more variable in use than the other seasonal use areas.
,1 o Célla;ed individualsv hi;d a hiéh fidelity to céri-;ain ar‘ea's.
: " wo bucks, #149.380 and 4§149.221, returned to Charlie Bell Pass
L and Childs Valley {respectively) between the ond of May and
. middle of June each year. Doe #149.260 was found in mid-San
| ; Cristobal Valley during the winter, and in the low hills east of
v

57‘7\‘3 ;1/\‘ , Papago Well during the summer ecach year. Buck #149.281 noved
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. _several movements of 15 to 25 km. .

further south towards the Mexlcan border each spfing, then moved
10 km north during the winter. Travel corridors were not as
specific as summer and winter use areaé, yet there were éome
notable exceptions. Charlie Bell Pass was utilized by at least
two‘collared pronghorn for travel to and from Growler Valley and

Childs vValley. Buck #149.221 preferred to travel around the

-northern tip of Growler Mountain when making long‘raﬁge movements

between Growler Valley and Childs Valley. Doe #149.260 used
Mohawk Valley rather than San Cristobal Valley for long range

movements between her summer and winter use areas.
2. Long Range and Daily Movements
Long range movements between seasonal use areas occurred

througliout the fall and just.prior to summer. Two does, #149.201

and #149.260, moved 42.1 km and 42.6 km {tespectively)  when

. traveling to and from theilr summer areas. Buck #149,.380 traveled

30-40 km during the spring to reach his summer area. ~ Buck
$149.281 traveled 30 km to and from Mexico in 1984 (the only
collared Sonoran nronghorn to ¢cross the International

Boundary). Four collared does and - two collared bucks- made

Average distance between locations varied betyeen
individuals and between sexes (Appendix 4, Table 6). Average
distance between locations was less during the hottest part of
the year for both sexes, when males averaged 6 percent less

distanca (0.4 km} between locations and females averaged 41
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percent less distance (3.6 km) betwecen locations. Average
diéténcé movéd each day varied between individuals; overail,
females movda 0.2 km/day less than males during the spring and
summer . )
On the occasions where nocturnal tracking was undertaken,
pronghorn remainéd acﬁive thfoughout the evening. Individual
"“ﬂij: vcollared pronghorn often remained active until approximately
.‘v e 11:00 p.m. during the summer period. During nocturnal tracking.
efforts, no movements In excess of 2 km were bbéervedr Nocturnal‘
i movements usually were slower than movements observed during.

.

daylight hours.
3. Discussion

North American pronghorn migration between summer and winter

‘ranges may involve distances of 18 to 160 km and are in response

\ . ,
e ~to forage, rather than climatic, conditions (Kitchen 19v4).

Sonoran pronghorn exhibit“similar seasonal migration patterns,
e and these movements appear to be in response to the same

v

conditions.
Kitchen and O'Gara (1982) observed the shortest movement per
day during the spring (1.3 km/day) and the longest during the

‘fall (3-10 km/day) for A. a. americana., The collared Sonoran

pronghorn exhibited no definite pattern in distances moved, yet

females average less movement per day during the spring, summer

and early fall. The decrecase in movement may be in response to
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parturition and lactation demands on the doed, and to  the
increase of ﬁdzagewavailability in the bajadas, which the does

use during the spring and summer.

VIII.  HABITAT

A. Methods

Vggetation type and topography within 100m of the location
site were determined for all aerial locations. Five vegetation
types‘ were designaﬁéd as described by Brown and Lowe (1980):
cteosote—bursage (154.111), paloverde~mixed cacti (154.122),

paloverde-sﬁoketree (154.123), palpverde-saguaro (154.121), and

urban (such as Mexico, where vegetation determination could not

be made).  Topography was deseribed as flat, hills, bajada,

'méuntain, drainage, sand dunes, lava flow and other (Mexico or
Ajo).

Arizona Land Resource Information System (ALRIS) "proctrams

were used to analyze habitat parameters on 383 pronghorn

locations. An SPSS (Norusis 1985) subprogram was used to-select

Mfgggwganﬂom”UIMWQQOrdinates,drawnwfrommawuniformﬂdistxibution of -

yrM coordinates within the study area. Habitat parameters were
;determined for these 400 points; Chi-squared tests (Sokal and
Rohlf 1969) were used to compare observed use of habitat Eeatﬁres
to expected values generated from fandom“locations.

Vegetation transects were conducted on 136 sites of aerial
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locations of collared pronghorn (Appendix 5). Five sites from

four areas where pronghorn were collared (military fange, Mohawk

Valley to Papago Wells, Growvler Valley and OPCNM) were randomly

selected each month. At each site, a. 100~meteiribhg line
ihtercept transect (Lucus and Seber 1978) and a MacArthur board

technique (MacAxthur and MacArthur 1961) were conducted.
1. Vegetation
a. Results

A significant difference was determined between the expected
{random value) and observed percentage use of vegetation types by
collared pronghorn (x2 = 152,92; P<,001) (Table 7. The number
of random ;ocations in the creosote-bursage association was 189
(47.35) veféus 245 (68.1%) actual locations. The paloverde-mixed

cacti and paloverde~saguaro habitats occurring on the bajadas

were used in approximately the same ratio as the random locations

(57 locations, 15.8% actual/52 locations, 13.0% random). The use

of ephemeral washes was greater than expected. There were Y7

. locations (15.8%) in this habitat type while only 35 random

locations (8.8%) occurred there. Although 48 random locations”

© (12.08) occurred on the paloverde-saguaro covered mountains, no

pronghorn locations were made in this habitat.
Pata c¢ollected on line intercept transects were used to
evaluate species composition, percent cover, percent occurrence

and relative density for perennial plant species. Common name,
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scientific name and four letter code for each species encountered
is listed on Appendix” 6. Thirty-two plants could be identifiecd
to the species level, with‘ﬁour only idén£ified to genué.

The spaisenesa of the vegetatién where pronghornuére Eouhd
is evident from the denscity estimates from the datq‘éollected.
Thére were only five species where the density estimate exceeded
1.0 plants/100 n?, Triangle lecaf bursage and creosote bush were
the most abundant specieg. In habltats where these two species
were oancountered, they always were found in densities greater
than 1.0 plant/100 m2. When combined, ' these two species
comprised moré than 50% of the total number of plants
encountered. Based upon the number of specles encountered on
line~intercept transects, two habitat types, cfeosote-ocotilid
and paloverdé-ironwood, were most diverse. ‘Twenty five speciles
were egcountered in both of these habitat. Creosote;bursage had
the next highest nﬁmber of species‘with 16 represented at 1ehst-
once‘(Appendix .

Percent cover was also estimated from the 1ihe—intercept
data. The total percent cover ranged from approximately 12¢ in
the creosote~bursage type to approximately 32% in paloverde-

mesquite covered drainages. . The dominance of creosoterbpsh_and

7gy;angle leaf bursage in Sonoran pronghorn habitat was evident

from these data. These two plants were the only specieg where

percent cover estimates for all habitats combined exceed 1.0%

{Appendiz 8).
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b. Discussion

AGFD Special Report #10 (1981) stated that Sonoran pronghorn
were not frequently found in the creosote bush~bursage
assocjation, and that the morc heavily vegetated areas of bajadas
and mountain sides were selected (due to an increase of available
forage in those areas).

In contrast, we found collared Sonoran pronghorn in the
creosote~bursage association year round. This association was
utilized for travel corridors, escape rputés, and dally
ranging. The paloverde?mixed cacti assoclation was preferred
from late winter to early fall, when winter and summer rainfall
produced an abundance of forage in the bajadasQ‘ NDoes élso
preéerred this association in spring for Eéwhing. Washes and
paloverde-mesquite stands were used throughout the year, with
summer showing a higher incidence of use. ' Collared pkonghorﬁ
were often Jlocated during mid-morning £lights bedded under
paloverde or mesquite trees. )

The increase in use nf the more densely vegetated wash
associations during the summer can likely Le attributed to the
high éercent corer- in these areas. ‘The relatively dense cover
gome of the heat load built up during hot summer days. On
location flights in the summer period, it is‘difficult to force

pronghorn out of washes onto the flats where identification can



pronghorn,r management and protoction ‘of these habitats is

be made. fBecauee ,of, the impgrtanoe of desert ~washes to - - - .

essentia1 to maintaining pronghorn in the area.

2, Topography

' T a. Results

i \ "

N

The 10 collared Sonoran pronghorn were located in 6 of the 8”

topographic areas described for the study area (Table 7).; Therc
was a significant difgereoce betwaen the-expected (random) and"
f‘observed utilization of these features (x2 = 165 1l; p<. 001)
: SOnoran pronghorn used flat valleYs to a greater degree than
. random with 204 (56.6%) actual 10cations occurring there and 165
o (41 3%) of the random rn this topographxc feature.‘ While this
- use occurzud yearlong to some extent, use in the fall ‘and. w1nter‘
.. __'was. _concentrated-- herefe-Isolated hillS’ 'which“”usually ooour -
within the valleys ana have an - overstory of either paloverden
mixed cacti or creosote-ocotillo, were also used to a greater
3] degree than ‘the random value. Actual use of hills occurred on 39

Jlocations (10.8%) while the random value ‘was 21 -looetions i

- f

‘Eoig%). As indTEated in the vegetation section, no pronghorn use .
occurred in' the, mountain area although 48 random locations
(12, 0%) occurred there. The aand dunes occurred on 6 8% -of the
study area and were used by pronghorn on two occasions (0 69%) .

The bajadas and drainages were used by pronghorn during

57




spring and summer, Does moved into the bajadas. during early

spring, the area where fawning occurred. ' - -

b, Discussion
The Pinta Sands area has long heen assumed to be a prime
location for pronghorn {Carr 1971, 1972). Large numbers were
; obsekved in the region during studies by AGFD in the late 1960s
| yet, since the latc 1970s (when CPNWR personnel began frequent -
trips through the area), only 5 to 10 animals have been seen at a
A | timg. Thé area is without a permanent water source and, during
o : | thé‘extremely dry early 1970s, a movement out of the Piﬁta Sands
‘ \ éo more mesic areas to the east is believed to have occurred.
yﬁ'quJ ‘ Approximately ‘40 percent of the Sonoran pronghorn were
o observed in ‘Growler Valley, ranging from the Aguila Mountains to

the International Border, in December 1984, CPNWR yisitors and

personnel frequently. . observed unéollagod pronghorn along the
Camino del Diablo and Growler Road {(both winding through the

flats), and odcaSIOnally'néar Charlie Bell Pass {(in the bajada

;,'“?J;“”i' areas just to the cast or west of the pass).

' Three of the collared -pronghorn (does #149.250 and 149.290,

and buck #149.281) utilized a variety of topograpﬁic types year

;f“{ g;‘ round. All th%eg#;anqgéigprghgmggﬁ;hegggmportign,oﬁwtheﬂstudnyWf77¢n~~ﬁ~—f ffffff -

K arca, where the widest variety of topographic. features and

'!Q | vegetation types occur and elevation is highest.



tagged with an identification number.

Il
e

I¥X. RAINFALL MEASUREMENTS

A. Methods

Rainfall was calculated from 38 rain gauges placed eQery'B o

km along administrative roads on eastern CPNWR, western OPCNM,

~and southern LAFBGR (Table 8, Figure 6). Seven-foot bosts were

placed approximately 20 m from the road, and plastic gauges with
0.05—incﬁ gradatipns were affixed to the fencé‘posts. A layer of
motor oil or transmission fluid was placed ih each gauge to
prevent evaporation. Gauges were lashed to the posts to prevent

vaptors from tipping gauges out of the brackets. Each gauge was

B. Results

The rain’géuges were read monthly in 1984 and bimonthly in
1985 (Appendizx 9). A cumulative total and average of éll
surveyed gauges féf éacﬁ ééaéon was determined (Table'Q). The
longest monsoon season to date was, recorded during the summer of

1984, and as a result, the average ralnfall per gauge was high

‘ during this season -(46.3 mm, SD=13.2). : - : T

_within _each Wseasgn;:«rain"”gauges,Wwith_,extremely, low _and__ . . _
extremely high readings were plotted on maps to determine
seasonal trends in rainfall patterns that might influence

pronghorn movement.
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_ Pable 8

Rain gauge locations and numbcrs on CPNNR

+. OPCNM, _ LAI‘BGR and BIM, - -

60

Gauge 4 "Pate Installed U™ Coo:'dinates
I. Papago/'mle Desert: 33 06/28/84. - 3-19,5Ex35-62.7TN )
o 17 06/29/84. 2~98, 5Ex35~54. 1N
c - 16 06/29/84 2-91,5Fx35-47.3N
. 40 . 06/29/84 2-83,5Ex35-54,1N -
- " 15 06/29/84 2-75,2Ex35=52,6N
L 2 38 06/29/84 2-69.1Ex35-53, 5N
e 39 09/06/84 "2-64, 1EX35-55. 0N
- : {J II. Mohawk Valley 13 " 07/06/84 - '2=82, 7EX35-59 5N - c
ke ' 12, 07/06/84 2=79. IEx35-64, 99
11 07/06/84 2-72,1Fx35-74, 3N
i 37 07/06/84 2-67,9Ex35-81. 0N
l , 10 07/14/84 2-73.7Ex35-85. 3N
e I1I. OPCNM 35 07/07/84 3-08. 4Ex35-44. 3N -
N 20 07/07/84 3-04.9mx35-50.5N .
; 18 ~ 07/07/84 . 3-06.6Ex35-58,IN S
34 07/07/84 © 3-13.6EX35-61.5N
3. 07/07/84 3-19.4Ex35—-62 6N
V. Adobe Hs. 3z 06/28/84 3-21, 1Ex35-67. 9N
- 30 06/28/84 3~15,9E%35-72, IN
. .29 06/28/84 3-09. 9Ex35~78, IN :
. 36 09/14/84 3-18. 1Ex35-69. N A
i I ot +
.V, Childs.vallay -1 - 06/27/84 © ' 3-18,1Fx35-86.58 "
: " 28 - 06/27/84 (3-12,1Ex35-84. 30 . T (D e
27 06/28/84 306, 1mx35-86.18 — " o
2 - 06/27/84 3-11.1Ex35-92, IN -
3 ' 07/18/84 | 3-05,7Ex35-98,IN. . . . _
e I * A 07/19/84 3-22, 1Ex35-76. 5N
'VI. Growler Valley 21 07/11/84 3-03, 5EX35-62. N
‘ . 22 07/11/84 - 2-96,31%35-69, ON
23 " 07/11/84 - ,2—92‘4Ex35-,73-.—3n -
, 24 07/11/84 . 2-93,7Ex35-84.7N
" 26 . 07/11/84 . 3-00.3EX35=84,2N ... ..
_— T T T T T T 0629784 3-03.3Ex35~52, 1IN
VII. LAFBGR 4 -07/14/84- - - 3=01.3Ex35-01.5N
o 25 07/14/84 2~90.9Ex35-93, 9§ ‘
6 07/14/84 2~86, 5E%36-00, 7N
5 07/14/84 2=86.7EX36-06. IN
7 07/14/84 2-78. 3Ex36-00, 7N
8 07/14/84 2-72, 3Ex35-96, 38
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Table 9. Seasonal cumulative totals and averages for 38 rain
- gauges on CPNWR, OPCNM, LAFBGR, and BLM, July 1984 to
- — -~ October 1985, R : - : -

. Gauge {§§ Summer 1984 Winteyr 1984 Spring 1985  Summer 1985

1 49, 5mm 8. Smm (-)* 19. 1mm ()
2 45.7 10.6 (=) 18.4 (+) 0.0mm (=)
i ! 3 21.6 (-) 6.8 (=) 15.0 0.0 (~)
" 4 41.3 . (=) 22.5 (+)
5 25.4 {~) 3l.1 (+)
- 6 25.4 (~) 28,0 (+)
. 7
" 8
9 Not Put Qut .
o 10 27.1 (+)
Lo 11 26.1 (=) 18.6 1.1 {~)
. 12 25.4 (=) 33.9 (+) 15.2
v ) 13 34.3 {~) 33.0 {+) 17.8
14 Not Put Out
15 66.5 (t+) 5.5 () 19.1 (+)
16 45,7 15.7 8.9 0.0 (=)
17 60.4 (+) 13.6 8.9 0.0 (=)
18 50.0 17.4 20.1 ¢ (+) 20.7 (+)
19 43.2 17.0 45,1 (+) 7.9 (+)
20 48.9 . 30.0 {+) 11.7 0.0 {-)
21 43.3 12,1 14.3 (+)
22 46.1 . 6.4 (=)
23‘ 3108 (-) ].201
24 63.5 ' (+) 7.6 {~)
. " 25 .
- 26 59.7 (+)
{ 27 46.6 0.4 (=) 6.6 (-) 28.6 (+)
' 28 48.7 9.3 (=) 6.9 {~) 1.9
- 29 65.8 (+) 11.9 6.1 (=) 3.2
RN 30 64.8 (+) 15.2 7.9 1.9
L 31 55.5 (k)  12.7
T 32 51.7 {+) 16.5 17.2
o 33 42.4 (=) 19.5 () 17.8 6.2
. 34 59.6 {+) 19.1 15.9 13.6 {+)
LR 35 64.8 {+) 21.2  (+) T 15.9 3.1
iy v 36 a 13.1 16.5 6.4 :
e e e e 3 o 23540 =) - 2002 - ) e e
o [ 38 43-6 1100 15.9
39 10.6 (=) 15.9
40 50.4 9.7 (~) 15.9
’ %=246.3mm %=16, 3mm x=15.0mm X=6.8mm
A (SD=13.2) (SD=8.1) (8D=8.2) (SD=8,5)

CTr o - = low gauge readings
Ll + = high gauge readings
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No particular trend or patterns were discerned from rain
gauge readings; gauges with low and high readings were located
- ——together —during all acasons. Therefore, further analysis is

unwarrented,

L. LIFE HISTORY

A, Group Composition

1. Methods
|
Group composition was determined from aerial locations of
all collared pronghorn. Observations were sorted by month and
average number of bucks, does, fawns and unknowns wére
determ;ned. Sex ratio for the total population was calculated

from an aerial location of 56 collared and uncollared pronghbfn

on December 22, 1984.

2. Results

The observed sex ratio for the Sonoran pronghorn was

- - 605100250, - —Herd ~composition ~varied by season (Table ”IOY}'""

Collared pronghorn were often solitary from late winter to early
spring. During the late spring, herds were comprised of does and
asgociated fawns; occasionally a solitary buck was observed with

these nursery herds as summer progressed. Bucks and does banded
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toge ther during the remainder oﬁ the year. The buck to doe ratio - ﬁA?m,[,”w

T was narrowest during winte).v: and July (68:100 and 63:100) and ff:
widest during the fall (24 =44z 100).ﬁBuch #149 380 was ‘observéd e
:'7 ' ' in all male herds only twice: both observations- were during the v
@ :  fall of 1934. ) |
) Fawns were " observed mainly during the spring, éummer, énd« ,. ’
fall. Distinguishing fawns from adhlts became diificult in i
. " winter; the lower fawn obse:vation rate during t-.he winter may be. “ -
i u ”; 7 ~a result of this difficulty.
, 3. pisewsslon .0 T
cacr (1973) estimated the sex ratic of Sono‘rén‘ptonghognl“‘ to .
be 56:100:28 (n=493) on the CENWR during a five year period. The Li
current ratio varies al-i';htly“ fr“om “the Carr estimatex 'revgular _‘fj
. obse:va%ion during all. seasons: reshg&ed in an.; .ncruase in mwn ‘ ! «‘
‘f observations. Both estihates fall in the middle‘irange of ; D
- *p‘rbn@horn’fsex”iﬂatio*s ('20":'1"0'0’""E6T"QI_’:’:J.’(O’O); esti’ﬂia’f'éd “by TRE tchen = ' .‘”fi
(1974) . S ) ., | | o

Vi . ~ ) ' ‘ ¥
Seasonal sonoran'pronghbrn group coméosition was simiiar to .

the compps_ition of the northern subspecies of pronghorn. One

- e Y

notable exception was males aasociated with females throughout

‘the summer, .f£all, and winter. . . .o M
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B. Group Size
1. Methods

Group size was determined from aerial Jlocations of all
collared pronghorn. Total population size was calculated from
aerial ‘and ground locations of collared and uncollared pronghorn

from December 15 to Decenmber 30, 1984.

2 Results

All collared Sonoran pronghorn were observed alone on at
least one occasion during the study; the largest herd observed
was 21 pronghorn in the lower Growler Valley in December 1984,
Mean group size observed during this study was 5.1 animals
(sD=2.2j. % _totat _opulation of 85-100 Sonoran pronghorn is
estimated in Arizona.

A  seasonal group size was evident in the Sonoran
pronghorn, Large congregations of 6~-15 animals were observed
during the late fall and winter; these herds began to fragment

during the latc winter with solltary prongho;n being common

during the spring.

were observed during the summer and early £all (Table 10).
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3. Discussion

In Wyoming, pronghorn congregate into herds of';ooo‘or more
animals during certain seasons {(Kitchen and O'Gara 1982).
Throughout nofthern Arizona, herds of A. a. amerlcana numbering
30 to 100 individuals are frequently seen. " In contrast, the
Sonoran pronghorn is often seen in herds of 4 or 5 individuals.

The total populatidn estimate for Sonoran prdnghorn was

based on aerial and ground observations on most of CPNWR, OPCNM

and LAFBGR from Dccember 15 to December 30, 1984, Due to the

congregation 'of herds, the gteat distances between herds, and
little change in group composition or siza, this estimate
reflects 1little, if any, duplication in count. Fifty-six
prenghorn were sighted during a single telemetry flight. Seven
others were known go be in mid-Growler Valley but not assoclated
with any collared pronghorn in'the area, and 20 other pronghonn
that were not cbliared‘ﬁere dbsérved by”AGFD personnel, USFWS
peraonne; and US Border Patrol agents duringvthat period. This
number reflects one of the first nonduplicated counts of Sonoran

pronghorn, yet it concurs with previous population estimates.

c. Food Habits an

1. Results

Perennial grasses and forbs were abundant during the summer

and fall of 1984 bhecause of the long monsoon season. Sonoran
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pronghorn were obsgerved browsing on forbs, shrubs, and cacti,
Foxbs and chain frujt cholla were browsed on during the summer
and fall Seagons, and brlttle bush, chain fruit cholla, ang
ocotillo leaves were browsed on the remainder of tho year. Forbs
were found uprooted ang browsgd upon in arecas where collared

Sonoran pronghorn were located,
2. Discussion

Seasonal vegetative growth oceurs following the summer and
winter rains and, as a result, pronghorn are opportunistlc
foragers, as determined by fecal analysié (AGFD 1981). Forbs
occur in liarge numbersg during the spring and fall and are an
important food Species during those seasons. Shrubs and annuals
are selected durlng the winter, and cacti are selected . year-
tound. Fecal analysis was conducted - ‘from 1974 to 1977 by the
AGFD showed 69% forbs, 223 shrubs, 7% cacti, and 0.4% grasses.
Ranchers in the OPCNM region observed pronghorn £eed1ng on cholla
fruit, and AGFD personnel observed pronghorn feeding on
brittlebush, bladderstem, paloverde, and plaintain in the sprlng

(carr11970); Monson (1968) stated that Sonoran pronghorn fed on

. dried and w1thered remaing of annual and perennial plants.

‘Cholla fruit has been observed . as a favored food; it has a high

water content and can be found throughout most of the year.
Collared Sonoran pronghorn have similar food habits to the
other southern subspecies but take advantage of regionally

abundant vegotatlon, such as chain frujit cholla and paloverde.
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n. Water
1. Methods

Distance (km) to the. c¢losest known water source was

determined for all aerial locations. A frequency distribution

was generated for distance to water sources for 1984 and 1985; a

'

'Chi—square test determined no significant difference (x2 = 6.21;

P<.001) between the two years.

An SP35 subprogram was used to select 400 random UTM
cootdinates drawn from a uniform distributjon of UTM coordinates
within the study area. Distance (km) to the closest known
permanent water source were determined for these 400 points and a
frequené& distribution was generated. The frequency distribution
of the tanéom points was compared to that of the Sonoran
pronghorn, TheAvavg;age distance‘ to a ‘knowp permanent water
sourcé wag calculated for each individual collared pronghorn, and

per month for all 10 collared pronghorn
2. Results

The 10 cqliared Sonoran pronghorn exhibited nonrandom

movement in relation to water sources. A Chi-square test

indicated a significant difference (X% = 303.16: ‘P<,001) between
the frequency distributions of the random points and collared
pronghorn (Figure 7). Collared pronghorn were located closer to

water sources than would be expected.
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The mean distance to a water source for individual collared
pronghdrn r&ngéd from 1.7 km to 9.2 km; feﬁalcs aveiaéed 2.2 km

closer to a water source than males (Table 11). Collared

pronghorn appear to exhibit scasonal mevement in relation to -

water sources. Thé average distance to a known water source per
month for the 10 collared pronghorn varied from 3.6 km during
August (prior to the monsoons) to 7.2 km in May (Table 12,‘Figure
8). .

$onoran pronghorn were observed at water troughs in
November, January, and August. Tracks were observed leading up

to, then away from seasonal pptholes‘during the monsoon season.

In September 1985, a member of the Arizona Desert Bighorn Sheep

Society observed six Sonoran pronghorn standing around Jack's -

Well guzzler (Larry Heathington, pers. comm.).

3. Discussion

Monson (1968) stated that there is "no hard evidence that

they (Sonoran pronghorn) ever drink water even though it may be
available," and that there is "no point in developing water
gspecifically for these animals.” He hypothesized that, since

ﬁhééé'éﬂimaié Qére féund whéte'theté is no watér, the& muét géE

"*EﬁfflbiéﬁfﬁﬁﬁOﬁhtbmdf"ﬁbiEEﬁYémﬁﬁt6ﬁ§5®§ﬁééuléﬁﬁ”ﬁlﬁﬁﬁﬁ?‘EEBWHEVE

physical and physiological adaptations that conserve water., 1In
Sonora, Mexico, these pronghorn are found in areas without any
vater sources and apparently do not travel the lohg distances

required to reach water. Studies conducted on pronghorn in the
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Table 11. Aéerage distance to a permanent water sourcé for

V“’;‘ ' ‘ each collared Sonoran pronghorn, October 1983 to
: : October 1985, N=383 RS :

Fr Sex N Average Distance (km)
L. 149.081 ¥ 48 - 5.9
i 149,100 M 7 3.0
: i 149.201 F 31 G.6
149,221 M 46 9.2
149,250 F 28 1.7
P ‘ - 149,260 F 43 6.4
g ST 149.281 M 45 4.5
: 149.290 F 42 2.0
. . 149,311 F 50 4.9
o PR 149,380 M 43 6.7

o [T ' .

‘ . *All Males 141 6.8
i All Females 242 4.6

*BExcluding 149.100




Table 12, Averagé distance in kilometers to a permanent water
source per month for all collared Sonoran pronghorn
- (N=383), October 1983 to October 1985.

Monkh N Distance to Water (km)
Jan 18 6.9
Feb 18 6.9
Mar 39 6.3
Apr 17 6.2
‘ May 30 - 7.2
IR . June 39 5.2
R July 17 4.5
Aug 47 3.6
' : o Sept .65 6.8
L : s Oct 18 6.7
YAy ; . Nov 46 6.4
: y Dec 33 5.6
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desert plains of the western U.S. have shown that they Go need

water, particularly in the summer, but are opportunistic in

drinking (Carr 1973). Beale and Smith (1970) found that there
was an increase in water consumption by A. a. ameritama in Utah
whén water content of succulent plants was‘less than 75%. When
the vegetation was dry (water content less then 39%), up to three
liters of waéer per day was consumed by the pronghorn. A July
1967 census in Red Desert, Wyoming, found 95% of the pronghorn
were within 5 km of open water (Sundstrom 1968).

The collared ﬁtonghorn exhibit movements apparently tied to
water (as well as forage) availability. The observati;n of

tracks and pronghorn around potholes and water sources, as well

as the se¢asonal proximity of collared pronghorn to maintained

water sources, suggests Sonoran pronghorn are dpportunistic

drinkers.
E. Behavior

Sonoran pronghorn antelope exhibit the' same social,

doe/fawn, tétritorial, and flight behaviors as no;ed for the

other ﬁour subspecies. . A heightened responze. to- human traffic -

has been noted-, Once aware of an observer, Sonoran pronghorn are

quick to leave the area. One herd was observed 1 1/2 hours
later, 18 km north of the point of {nitial observation in OGtober
1984. Other pronghorn have run until out of the cbserver's sight
when disturbed.
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XI, Natality

1. Methods

Data on natality werce collected both on aerial and ground

locations.
2. Results

Four of the 6 collared doe Sonoran pronghorn had fawns
during the study. Two does, #149.250 and 149.311, were each
obhserved with fawns in March 1984, Both of #149.250's fawns
survived (one buck and one doe) and remained with her until
February 1985, when #149.250 left the herd to give birth to
twins. One fawn was missing one week after initial observation;‘
the remaihing fawn (a doe) disaépeared wheﬁ #149.250 was killed
by coyotes. In March 1984, #149.311 was observed with twin
fawns; during an aerial location in August, she was observed with
only one dbe fawn. In March 1985, #149.311 again had twins, both
were still alive as of September 198%5.

Two other does, #149.081 and #149.290, had fawns in 1985,
#149,081 was observed with twins in April (only one survived) and
$149,290 was observed with L fawn in June (still surviving in
September 1985).

In 1984, of all the does observed only 4 had fawns. Each of
these does were observed with only 1 fawn. 1In contrast, in 1985,

10 does were observed to have fawns, with twins observed in 7
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cases, The fawn/doe ratio using all data combined, including
does observed without fawns resulted in the following ratios:

1984 - 33:100; 1985 - 50:100.
‘3. Discussion

Prior to this study, little was kngwn about thé reproductive
behavior of the Sonoran pronghorn other than the fawn drop was
“during the early spring (Phelps 1974). Pronghorn doeé usually
become sexually mature at 16 months and bucks are capable of
breeding at one year (Kitchén‘and O'Gara 1982). Other pronghorn
subspecies go through rut " during the fall and fawn during tbe
summer to take: advanﬁage“of temperate weather and sdmmer
browse. Gestation for all -A. americana subspecies is
approximately 240 days (Asdell 1946). )

SOSOran pronghorn, have“been observed with fawns from
Februafy_ throhgﬁ May during this and previous studies.
‘Parturition in Fébﬁuafy-Méy ﬁiécéé‘rut duriné July, Ayéust, and
September, the ‘hottest part of the year. Despite‘thé stress of
summer rutting on pronghorn, spring drop is desirable to coincide

with  temperate weather and spring forage. .. Fawns were

infrequently observed at other times of the year (mainly summer

Nl

~or early fall).

An adult buck, associated with two collared does (#149.250

and #149.290) and two other does, was observed in rut in July and
August 1984. He frequently left scrépe and void markings and

displayed several times at the observer when she approached too
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cléée to the herd. No copulations were observed; however, three
of the four does in the herd werc observed with fawns in spring

1985. Scrape and void markings have been observed from July to

October.

XIT.  Mortality

1. Results

Three collared Sonoran~pronghorn‘died during the study; two

of unknown causes and one due to predation.

Buck #149.100 was located on July 13, 1984, on OPCNM at the

southern end of the Growler Mountains. The skeleton was

vdisarticulated and spread out over a 10 n? area in a

paloverde/mixaed cacti habitét, with a wash runﬁing through the

area. All of the skeleton was recovered except one forelimb,

. both scapulas, and ribs., Some skin and hair was left on the

reméins; coyotes and vultures had scavenged the carcass, which

was evident by ‘scats and feathers found around the skeleton.

Cause of deéth wés unknown,

| Doe §149.250 and one fawn were visually located in the

Growler Mountains foothills during a ground location attempt on
February 28, 1985. Approximately 18 hours later, she was located
from the air, in the same atea with a mortality signal. A normal
pulse rate was received when biologists attempted to locate the

doe on ground. A visual observation was made of #149.250's doe
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fawn in a wash at the base of the foothill. The carcass of the
doe was. located when the radio collared Sonoran pronghorn signal

returned to one beep every four seconds. Fresh coyote tooth

marks were found on the carcass. Movements of the predator had

reactivated the normal signal pulse rate and the radio returned
to the mortality mode. The carcass was found under a paloverde
tree‘at the top of a hill. There was evidence of a chase and
kill, The c¢arcass was intaét and rigor mortis had not yet set
in; the pronghorn had been dead only a few bdurs. Her left f£lank
' was missing, as were all organs except the rumen, lungs, heart,
thyrold, and a small section of liver. There were hold marks at
the base of her neck (none punctured the skin)., ' Necropsy
revealed the wounds and'mdde of consumption were typical of a
coyote  Kill. Harley Shaw, AGFD lion specialist, .examined the

carcass and determined the canine punctures to be too narrow to

evidence of disease. 7 ,
Doe #149.201 was located with a mortality signal on the

CPNWR during a telemetry flight on May 11, 1985. The signal was
earlier. Ohe attempt to losate  her on the ground was
carcass was fully intact and mummified,‘wiéh oni& a few scavenge
marks made by turkey vultures. She had fallen with her

transmitter under her; this caused the difficulty in receiving

the signal. Cause of death was unknown.
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All three carcasses have becen deposited at the U.S. ﬁatioﬂal
Museum of Natural History. As of September 22, 1986, two of the -
th;ee carcasges were stil; béing prepared for examination., Plans
are being made Eor the examination and measuremeﬁt of the skulls
by the USFWS Office 65 Endangered Species, and an addendum to

this report will be submitted ubon final exahination.
2. Discussion

r ' Hunting and poaching are the greatest causes of mortality in

pronghorn species in most areas, - Predatibn‘by‘coyotes {Canis

latrans), bobcats (Felis rufusg), and golden eaglesl (Aguila
chrysaetos) have a marked cffect on fawn survival (Kitchen and
"O'Gara 1982). COySte predation on fawns has been the predominant
- cause of fawn mortality on Andersoh Mesa, Arizona for more than
30 years (Ne gg and Woolsey 1979). Several diseases and parasites - L
havé been diagngsed in” the pronghorn speéiesi eplzootic

nematodes, cestodes, trematodes and ticks are _ some of the

§

diseases or parasites found on or in pronghorn. . ) .

o e ‘Of the 12 Sonoran prongjhorn carcasses collected, two were - * R

__ collected for the type specimen, four were poached, one drowned, . -

one was road-killed, one was killed by coyotes, and three died of
unknown causes. Hornaday's BExpedition collected two or three

spacimens that were mounted and are privately owned in Tucson.

The carcasses of seven Sonoran pronghorn poached in 1984 in

Mexico were not recovered for cataloging.
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Cause of fawn mortality is unknown with predation by coyotes

being strongly suspected. During aerial location flights,

coyotes were frequently observed near the pronghorn herds. In

April 1995,-doa $149.081 was observed chasing a coyote; one week

later she was observed with fawns.

XIII ASSESSMENTS AND RECOMMENDATIONS

A. General Assessment

1. Population

The Sonoran pronghorn arntelope is considered a separate

subspecies based on geographical, ﬁorphological, and behavioral
differences. Six skulls (tyo dées and " four bucks) have been
examined . and measured. ‘Goldmaﬁ (1945) and Paradiso and WNowak
{1971) conéiﬁde tha§ the measurements éndr cranial differénces
' warrant a subspecies classification.. The Arizona Game and Fish
Department (1981) concluded that the measurements Ffall within the
range of extremes for the four sdbspecies of pronghorn and that,

until more skulls could be studied, a subspecies classification

was not warranted. - 0

U.8. population has remained at approximately 100 Sonoran
pronghorn, and the Mexican population has dropped from 500-600
Sonoran pronghorn to 50-100 prxonghorn in the last 75 years and

currently is estimated to be 33-93. There are no apparent large-
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scale population wovements across the Interxnational Bonndaiy.
The rééson'for the decline in numbgrs/is a degradation of habitat
due to obergféiiﬁé aﬁé dgyiﬁg of the Gila and Sonoyta rivepg, ané
the practice .of péééhing {(Carr "1972). .‘In 1967, the Sonoyan
pronghorn was placed on the USFWS Threatened and Endandered ‘
Species list, ’
" The Sonoran pronghdrn are . found in the Sroad alluvial
valleys on CPNWR, OPCNM, and LAFBGR in the U.S. Low foothills
} and bajadas are frequently used during the spring and winter
mouths.“ They aépear to be opportunistic feeders and drinkers,

taking advantage of what is available on a seasonal basis,

2. tHabitat

o ‘ . The Sonoran pronghorn range is in the lower sbuthyest

portion of Arizona and the northwestern part of" thengggper;¢gi a
sénﬁra. Mexjico. Sonoran pronghdrn use the broad, flat valleys

between north/south directional mountain rahgéé. Prior to the

conversion of the area to a refuge, national monument and yunnery.

rénge between 1937 and 1940, cattle grazing and mining were the

primary activities in the region. ' All cattle were removed by o

‘ qétly 19808 and mining was completely héltq@ in thqﬂiajgg,,wmhe, s

-----

77~W*~*“"’5””“*mhébifétfis’BEfiigféCQGEring from the overgrazing.

i

v Ranchers dug wells and erected windmills and troughs. These

\

still remain and the CPNWR has reopened and developed other wells

and tanks since 1978. OPCNM has maintained several ranching
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wells within the Sonoran pronghorn's range, and the AGFD

maxntains catchments on the LAFBGR. )

" Human acLivity ia minimal in thla rééion and cohfined to

v ’ .. administrative roads on OPCNM and CPMWR.  The military conducts
air-to~air and air-to~ground ordinance delivery, but impact is

minimal and confined to six ranges. ‘ ‘ v \ ‘ "
B. Threats
1. Population

Humans still §oae a. threat to the Sonoran pronghorn.

oy

‘POdching still occurs in Mexico but is minimal in the U.S. due to N

different law enforcement ‘practices. Human activity on" the

.fﬁ Sonoran pronghiorn range‘&teaies minimal disturbances to ‘the, herds ‘
e n\:§ o and does not pose any lcng-term threat since activity is. greaLly

“restricted by the land managing agencies.

Coyotes, bobcats, and possibly mountain lions are the only

potential Sonoran pronghorn predators in the Qegionﬂ Coyoté
i

B ,predation has been , documented during the study, and several

collared Sonoran pronghorn have had a coyote cbserved thhin 1.7 o

T ) km of their. herds. During the 1960s, COmpound 1080 was used as a

f ‘ o predator coquol agent, with no apparent benefit to thé Sonoran

‘pronghorn (AGFD 1981).
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_quality and abundanco.

- federally protected,
1922 in the U.S.

2. Habitat

The major threat to the habitat (cattle) was removed in the

early 1980's

of the rivers in the region resulted in a degradation of forage'

Shortago of permanent water

The combined effect of cattle gra?ing and drylng

GOUZCQS

contlnuc" today, but water development is relleving some of the

pressure to the wildlife.

"developed water source.

Another threat to the habitar is off-road travel.

travel is prohibited, yet doe6 occur on the gunnery range.

road travel by ordinance personnel and
occurs infrequently on CPNWR and OPCNM.
t {/

C. ' Existing Management
1. Population

The Sonoran pronghorn is listed

Investigations are currently being

~conducted by AGFD and USFWS to ovaluate pronghorn uge of a“newly

Off~road

Off~

by trespass civilians

as endangered

and is

Hunting of - the subspécieé was prohibited in

refuge personnel and park service employees, Prior to this
study, surveyé were regularly conducted by AGFD and USFWS
personnel., Records are kept on all observations and both

agencies promote public awareness of the protected status of the

Sonoran pronghorn and its habitat.
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2., Habitat

The range of the Sonoran pronghorn is managed primarily by
three'agencies (USFWS,‘USNPS'and USAF)Y. A" dozen otherragencies : 3
have input in the various studies, 1nveﬁtories, and land use of . “'w‘
the region. 'All three agencles peétrigt human ac;ivity in the .
area;. CPNWR ahd OPCNM prohibit offh;oad dfiying and large
portions 6f their land holdings are inaccéssible £6 most
people, "LAFB limits public use on the gunnery range té a few -
hunting days (for other game species) in ﬁhe féll.lhTravel in all
thfée arceas lIs restrLdted to administrative roads. This keeps
disturbénce to the habitat aﬁva minimum.

Water hole development and maintenance is performed by OPCNM
and CPNWR on theii lands, and by the AGFD on the military
range. Water is hauled to the ) catchments; windmills and t&nks

are péfiodically checked to maintéin the‘watéf level at half full

“or more.
With the habitat alteration caused by a variety of impacts
withih the Sonoran pronghorn's réngé;ﬂuring the last 100 years,
it is not known what the present-day optimum for vegetation'is in
the regiqn. Both CPNWR and OPCNM aie documenting the recovery 6f‘

the habitat from 0vérgrazing.» CPNWR is ocurrehtly conducting a ‘

\

serles of vegetation transects in the Cameron Charco area, once a
heavily grazed section of the refuge. This documentation of "
recovery will provide a baseline for detérmining forage quality

and availability for the Sonoran pronghorn.
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.and habitat.

D. Propased Management
1. . Population

In 1982, a recovery plan was drafted by the

Sonoran
Pronghoxn Recovery Team for protection of the Sonoran pronghorn

"It pxoposed a plan for maintalging existlng

population. numbers and distributlon, and  increasing’ the U.S.

population to. 300 animals (averaged over a five—year pcziod) or

numbers feasible for the habitat. Once Lhia number is met and

major threats are reduced, the subspecies would be considered for

delisting. wSeveral"problems would be encountered with this

plan. Mexican recovery objectives and methods would have to he

different due to the exploitation of Sonoran pronghérn and

different law cnﬁorcement practices. There 1s also no clear

means of. increa51ng the population,  .'ept by habitat

protection, Congress is curreﬁtly conéidgring a ,wildérness

designation for

a large portion of the CPNWR; This 'could

restrict vehicular travel through portions of the

refuge.
However, this could make it more diffiﬂult to maintain wells and

catchments withln the Sonoran pronghorn 5" range,

v
]

development or redevelopment on the refuge. These wells are

within known heme ranges of collared Sonoran pronghorn,

t
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2. Conservation Recommendations
Habitat protection and improvement are critical in
‘maintaining the Sonoran pronghorn's current distribution. There
are several projects that need to be implemented to maximize the S

recovery potential for this subspeciess

Q. Continue Lo remove trespass domestic livestock that
are found on any of the area ‘used by SOQoran
pronghorn. This “is being done not only to enhance
the vegetative recovery of the range but to reduce

: L . " the posslbility}6fwindféadding‘ddﬁéétic'1i§esébck

‘disease that could lead to an epizootiq.
. ‘ Lo . - - ‘“ " - s ) '. -‘-’\,u-,‘n" .

. b. Prior “tq _contlnued wafer, development des}gpﬁgliﬂw‘gw,p
apeulficallj for Sonoran pronghoxn, the étudy'$f )
the Aguila Mountain Catchment 3 should be

, B | ’ y completed. If it appearls that a net benefit to .

pronghorn can bg 'depiveé, the ptqgram ‘of water‘

devélqpment should be continued.

Wt

B L A i o e e

¢. Until the qarcasses of the three Sonoran prongho:n,,_vwm,”

,collectedg on - this ‘study have been: reviewed for
takonomiﬂ assignment, the current legal status of

the Sonoran’ pronghorn ‘should be maintained.

d. In view of the insight gained into the current
i status of the Sonoran pronghorn during this study,
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collared Sonoran pronghorn should be fitted with
new telemetry equipment and -the study should
continue to be funded until September 30, 1989.
This would allow refinement of many of‘ the data
collected to date. The use of satellite telemetry
should be considered, and, if feasible, included in
any further study. - ‘

No major new impacts into areas utilized by Sonoran
pronghorn should be allowed within 10 km of a
permanent water source, Examples“of this would be

military impact or target areas. Impacts such as

|

new roads should be routed to avoid petmanent water .

sources,

Any changed in status of the rahge (i.e. wilderness

~ status) should recognize éhat waﬁer, developments

7
may be Important to Sonoran pronghorn and

maintenance should be a permitted activity.

‘The - direction for the "current study needs to be

,Wchanged,to,includaﬂefforts;tofdetermine*tﬁefreason

pronghorn make repeated long ranée movements. This

redirection should include forage quality studies.
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Appendix 3

Home ranges of individual collared Sonoran
pronghorn, October 1983 to October 1985,

. 1110
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Home range of doe #149.290, October 1983- .

October 1985, N=42
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Appendix

' Home range of buck #149.380, October 1983-
N=43 -

October 1985.
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oo - -~ - Appendix 5. Location of vegetation transects conducted on CPNWR, IAFBGF, A
v ‘ OPCNM and BLM, October 1983 to October 1985, IR '
. 7 . = I P — — f*' T X T
Transoct 4 - Animal 4 .Date - UMM Coordinate Vegetation Type - e
1 2507290 .7 "9-20-84 3-18,1Ex35-70.1N B ' ' e
2 250/290 9-20-84 .’ 3-16.5Ex35-71.7N 123
3 250/290 9-20~84  3-21.1Ex35-65.1N 121 )
4 250/290 9-20-84  3-24,5Ex35-65,9N w123 - .
5 250/290 . 9-21-84  3-16.9Ex35-72.3N 111/123 v
6. 250/290 - - 10-21-84  3-16.3Ex35-72,5N n2. s
7 250 10-21-84  3~15.3Ex35-7..7N 123 +
8 . 250/290 10-22~84 . 3-16.7Ex35-69.1N - 111" ‘
9 250 10-22-84  3<17,1Ex35-69.5N - 111
10 250/290 | 10-21-84 . 3-16.7Ex35-72.7N " 112 .
11 250/290 11-18-84  3-16.5Ex35-68.1N 121
12. 250,/290 10-21~84  3-15.1Ex35-72,9N 13 )
13 290 " 11-18-84 . 3-16-5Ex35-68.5N 121 |
: 18 250,/290 '10-12-84  3=17.1Fx35-70,1N um .
: 19 230/290 10-12~84 . 3-17.1Ex35-70.5N. S11L . s
! - 20 - 250/290 - 10-12-84 - - 3-17.5Ex35-70,3N STy
2L . 281 . 12-1-84  3-05.1Ex35-51,1N 111
22 221, 2-15-86  3-05,3Ex35-50.7N 11
23 281 2-14-86  3-10.7Ex35-39,.9N 122
24 28L | 2-14-86  3-05,3Ex35-47.5N 11 .
25 281 12-1-85  3-09.1Ex35-38.3N m ‘
27 - 281 12-1-85 ~ 3-04.9Ex35-50,1N 1 g
" : 28 281 12-1-85  3-03.3Ex35-52.1N 111
il 29 281 - -12-3~85.  3-05,5Ex35-51,1N - ony ' =
- 36 100 ©12~22-85  2-99,18%35-68.3N o =
sy 37 =100 0 0 12=22-85 | 3-01.1Ex35-65.1N coool23 ¥
e - 38 081 12-22-85  3-06.3Ex35-49.1N 111,
; 39 081 12-22-85 ' 2-98,1Ex35-68.3N 11 S
e e 8 08—~ 122285 - ~3=00,5Ex35<65.5N° L1
i .54 081 12-22-85  2-02,7Ex35-86.9N 1y
' 58 221 2-15-86  2-93.9Ex36~08.7N 111
: 61 221 12-21-85  3-12.3Fx35-91,3N 122
‘ 62 221 12-21~85  3-13.3Ex35-91.5N 122 -
- 4 65 221 2-15-86  2-88.3Ex36~06.1N 11
: 67 21 "2-15-86 - 2-87.5Ex36-04.9N 1 .
e e 8 o Bk e e Q) 586 205 LER3GS0L TN T T T LT T T
69 221 2-15-86  2~89.3Ex36-05.5N SRR & s SRS
70 221 2=15=86____ 2-88.5Ek36=08,5N— 111
- 76 260 . 12-23-85  2-88,9Ex35-54.7N So112
T8 260 12-23-85  2-84.9Ex35-53,0N - 123
79 260 12-23-85  2~86.71x35-55.1N 123
80 260 12-23-85  2~89.9Ex35-55.3N 122 -
, 8l 260 12-1-85  2-90.5Ex35~71,5N 11
; 84 260 2-13-86 - 2-78.7Ex35-67.9N 11
i 86 260 . 2-13-86  2~78.7Ex35-62, 7N - 111 -
,, 88 260 2-13-86  2-78.9Ex35-63,5N 11
i 89 260 2-13-86  2-78.3Ex35-65,IN 111 ‘
! 112 311 12-21-85  3=11.7Ex35-06.3N 112
| 113 311 12-21-85  3=10.3Ex35-60.7N 112 o
|
!

123



Aprendix 5. continuéd

Transact # Mimal # Date UM Coordinate Vegetation Type
115 31 12-22-85 3~00.3E%35-63.9N ) B B S
126 380 2-15-86 2-86,1Ex36-03 ., 7N 11
135 380 2~15-86 3~07.15%35-99 . 7N 122
154 . i 12-22-85 - 2-98.1Ex35-62.1N 111
156 - 311, : 12-22-85 3-0)..7Ex35-63.9N 1l
158 311 12-22-85 3-01.9Ex35~65.3N 111
160 081 12-22-85 3-00.3Ex35-65.9N 111
161 311 12-22-85% 2-99.9Ex35-65.5N 1l
165 281 12-1-85 3-09,.1Ex35-48.3N 111
166 281 2-14-~86 3-05.,5Ex35~48 . 5N 111
167 281 2-14-86 3~06.5Ex36-47 . 1N 111
169 281 12-1-85 3~06,7Ex35-49 . 3N n2
170 281 12-1-85 3~05.1Ex35~-50.5N 111
172 281 12-1-85 3-05,7Ex35~49 . 1N 112
173 281 2-14-86  3-06.9Ex35-46,9N 111
174 . 281 2-14-86 3-07.5Ex%35-47, 7N n2
175 281 12-1-85 3-05.5Ex35-50, 7N 111
182 081 12-22-85 3-01,7Ex35~65. N 111
183 . 250/290 11-30-85 3-15.3Ex35~73.1N 112
184 250/290 11-30-85 3~17.1Ex35~70.5N n:
188 250/290 2-12~86 3~16.3Ex35~69.5N 122
187 290 2~12-80 3-16.3Ex35~68.3N 122
188 250/290 11-30-85 3-14.9Ex35~72.9N : 112
189 250/290 " 2~12-86 3-14,9Ex35-74. 7N 112/122
190 250/290 11-30-85 3-14.9Ex35-72, 5N ‘ 112
193 260 2-13~86 2=72.9Ex35-70. TN 111
196 281 12-1-85 3-05.3Ex35-52 5N ‘ 111
197 281 12-1-85 3-03.,9Ex35-52, 5N : 11
198 . AL 12-21-85 3-12.1Ex35-59. 7N : 112
199 311 2-12~86 3-13,1Ex35~56 . 5N 122
200 311 2-12-86 3-13.7Ex35-56 . 5N 122
203 380 .2=15-86 2-87,3Ex36-07.3N 112
208 081 12-22-85 3-02.3Ex35~75.9N 111

210 081 12-22-85 2=98,7Ex35-69 . 5N 111

211 081 12-22-85 3-01.1Ex35-66.3N 111

212 - 081 12-22-85 3-01.3E%35~65.1N 111

215 221 2~-15-86 2-86.1Ex36~07.9N 112

219 260 2-13-86 2-81,3Ex35-60, 5N 11

220 281 12-1-85 . 3-08.3Ex35-49.3N '

222 - 281 12-1-85 3-06.1Ex35-49 .5N v 112 .
224 311 ' 2-~12-86 3-14.1Ex35-57.1N 12

=221 - 260 . T T 2«13-86  2-84.9Ex35-55.5N 11
228 311 2-12-86 3~13.5Ex35-56.5N 122
229 311 2-12-86 3-13.1Ex35-57 . 1N 122
231 281 12-1-85 3~08.6Ex35~48. 6N 111
232 281 12-1-85 3-09.1Ex35-49.7N 111
236 290 11-30-85 3=-19.9Ex35~67.5N 112
238 221 2-15-86 2~90,9Ex36-06. 7N 111
243 311 2-12-86 3-13.5Ex35-57, 5N 122
245 281 2=14-86 3-07,.7E%35-46.9N 132
246 290 11~-30-85 3-05-1Ex35-42.7N 112
247 260 12~-23-85 2-88.7Ex35~54. TN 12
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248 221 12-21~85 3-14,95Ex35-89.5N 122 : - ,_1 :
249 221 12-.21-85 3~13. 7Ex35-90.9N 122
250 221 12-21-85 3-12.5Ex35-90.3N 122 _
251 390 11-30-85 3-04.1Ex35-84,9N 12 R
252 380 11-30-85 3-08,5Ex35-77.1N 112 ’
261 260 12-23-85 2~86. 7Ex35~54, 1N 112
264 281 2-14-86 3-08.7Ex35~41.5N 122 b
265 290 11-30-85 3-14.9Ex35-70,.5N 111
266 290 2-12-86 3-15.9E835~69.3N : 122
267 311 2~12-86 3-13,1Ex35-57.1N 122
268 311 12-21-85 3-12.1E%35-55.9N T 11z
269 380 ‘ 11-30-85 3-04.1Ex35-85. 7N 112
274 081 12-22-85 2-90, 7Ex35-88.3N 111
275 221 11-30-83 3-12.7Ex35~78.9N 112
276 221 ‘ 11-30-85  3-13.1Ex35-79.9N 112
277 221 11-30-85 3-11.1Ex35-80.3N 112
278 221 2-15«86 2-88.1Ex36-09,.7N 111 -
279 260 2-13~86 2-79,5Ex35~60, N 111
280 260 2-13.86 2-82,5Ex35~56. 7N 111
281 260 ‘ 2-~16~86 2~80.3Ex35~6L.1N 112
282 260 12-23-85 2-86,5Ex35~54, TN 112
283 260 12-23-85 2-86.5E%35-54 , 1N 12
285 281 12-1-85 3-09,1Ex35-49,.3N 111
286 281, 12-1-85 3~05,.7Ex35-48.3N 111
287 281 12-1-85 3-08.5Ex35~49.3N 111
289 290 2-12~86 3=14, 7Ex35-68.9N 122
291 290 11-30-85 3-18.1%x35-70.1N 111
292 311 12-22--85 3-12,5E%35~59. 7N 112
294 31 12-22-85 3-01,9Ex35-62.1N 111
296 380 11~30-85 3-05.1Ex35~86.3N 12
298 380 12-22-85 2-93,9Ex35-86, TN S B i §
301 22), 2-15~86 2-91.3Ex36=07.3N 111
311 260 2=13-86 2-70,7Ex35-73.3N 111
312 281 2~14-86 3-08.1Ex35-45.9N 111
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Appendix® 6. Four letter code, scientific name, and common name for
vegetation identified on the Sonoran pronghorn study live.
intercept transects.

Code

Scienti fic Name

Cormon Name

Ziziphus obtusifolia

Acacia greggii

Ambrosia ambrosioides
Ambrosia deltoidea -
Ambrosia dumosa
Baccharis sarothroides
Bebbja juncea
Calliandra eriophylla
Cercidium floridum
Cereus giganteus
Cercidium microphyllum
Cereus thurberi
Condalia globosa
Echinocereus engelmannii
Encelia farinosa
Ferocactus sp.

Fouquiera splendens
Gutierrezia microcephala

~Hilaria rigida

Hymenoclea sp.

Jatropha cuneata
Krameria grayi

Larrea tridentata
Lesquerella gordoni
Lycium sp.

Nemacladus glanduliferus
Olneya tesota ‘ '
Opuntia acanthocarpa
Opuntia bigelovii
Opuntia fulgida

Opuntia leptocaulis
Opuntia rawosissima
Opunt:ia sp.

Opuntia versicelor
Prosopis juliflora
Sphaeralcea ambigua

126

Catclaw acacia

Canyon ragweed
Triangle-leaf bursage
White bursage

Degert broom

Desert rush

False mesquite

Blue paloverde
Saguavo

Littlelcaf paloverde
Organ pipe
Gray=-thorn »
Engelmann hedgehog cactus
White brittlebrush
Barrel cactus
Qeotillo
Three—-leaved snakeweed
Big galleta
Cheesebrush
Sangre~de=drago
Vhite ratany
Creosotebush
Bladder-pod
Woltberry

Thread plant
Ironwood

Buckhorn cholla
Teddy bear cholla
Jumping cholla
Desert Christmas cactus
NDiamond cholla
Cholla

Staghorn cholla
Mesquite

_ Desert globe mallow

Graythorn
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